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THE EMPERIALL 


MAIESTIE OF GREAT 
 BRITTAINE, 1 Updabes 
AND IRELAND, 


' KING CHARLES. 


: Lmighty Go D hauing made your 
© Maicſty Soueraigne ouer many ſtrong 
I Nations, naturally Martall, and Art- 

a\&Þ& ficially exerciſed in Armes : Yer if they 
—SwYSDS want Diſcipline (though many) they 
are but few ; and though elſe ſtrong, yet therefore 


| weake. Your mighty Kingdomes alſo beingſtrongly 
\ ſituaced by Nature , [ntrenched about with a broade 


Dike the Seas, Palliſadoed with Rockes and Sands, 
Sentinelled with ſtrange ſetting Tydes of Ebbes-and 


Floods , Defended by frequent Stormes and Tem. 


pelts, highly [nrieched with Fertility of Nature, Fur- 
mihed olentiouſly with all manner of Matteralls fic- 
ting the felicity of Mans life vpon Earth, both for tne 


| of 7 Peace and Warre; So that nothing can ſeeme to 


bee more wiſhed for, if Induſtery bee ved ; bur el- 


_ pecaally;, if Correſpondency bee found in. a o00d 


and duetemper betweene the Head and the Men 
bers, as perfect Obedience and Seruice from the 
Adonis the Head, and entire loue and care from 


'F* theHeadto the | © SKK hl for their good and ſatery. 


| Gunnes your Maieſty hath, but want Gunners, be- 


oh Þcauſe they want Reſpect and” Encouragement 2 let 
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-w THE EPISTLE DEDICATORIE. 
Occaſions be ruled with Reaſon, V Varrs managed 
with Diſcipline, Indgement, and P ollicte: Let ſtub- 
borne Offendors be puniſhed, Defetning Men pre- 
ferred, Eminent Places notgrantedtor Favour to in- 
ſufficient Men or Strangers, having honeſt Subieds 
farre more able to perforine the Seruice : Sowe ſhall _ 
all make Holiday to ſerue our 09,obey ourK1ng,and 
enioy Gods bleſsings beſtowed vpon vs, exery Man 
Eating his Grapes vnder his owne Vine, without feare 

_ of forraigne Enemies; To conclude ticn,nothing can 
be wanting, Mcn, Money, Meanes nor P roſperity ; 
when the God of Order hath ſetled ſuch a congruity. 
Now that your Mateſty may the better be prouided 
hereafter of vnderſtanding Gunners to manage your 
Artllery,the powerfull Regent of moderne V Varre : 
[ have endenored in this” rachice of Artiilery,to ſupply 
their wants the beſ}] can, not doubting but in ſhort 
time itmay worke good effect therein : If your Afa- 
ieſty will be gratiouſly pleaſed to countenance theſe 
few Lines vnder your Royall Patronage. My wrongs 
and diſcouragements hath hitherto hindred the pub- 
lication hereof : V Vhich, if your Maieſtte would be 

leaſed to referre to be examined and relieued accor- 
dingly: It will then appeare ] had canſe to [peake ; 

And 1 ſhould be againe encouraged for greater and 

turther Serutces hereatter : So molt humbly craung 

pardonformy boldneſle, proftrating my ſelfe at your 

Sacred Feete, as by Oathand Quty bound , willeuer . 

remaine, .. ; | 


Your moſt Faithfull and Loyall 


Subiect and Seruant, 


Ropntxr NorrToON. 
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7 'ToMr, Robert N_prton, and his Pradtiſe of TA rillery, 
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V Hen firſt T knew the difference of Time, 
and ſeucrall (!imates of the Worlds round Globe, 
I then thought e4rriſts firteſt Men ro clime 
to Honor, and to weare the Golden Roabe; 


But now theſe Times doe diff-r from that Time, 


Strangers reſpeRed are By Courtiers crime, 


Then when | knew the Seas, my whole delight 
was how to trimme a Shippe prepar'd for Warre ; 
But all was vaine, till Garners Skill and Might, 
with pradiz'd Forces all excells o farre ; 
Let Sea-men, Laxd-men, all Mentruly know 
That G uyners Art's of Subſtance, not of Show, 


"The Land-mas, he moſt boldly makes Approch 


with Horſe and Foote, with Sword, and Shield, and Speare, 
Burt all were yayne, he neuer could encroach, 

if G wnnes and Gunners ſhould be wanting there ; 
Therefore ſuch Artiſts ſure were belt to cheriſh, 
And cxpert Gunnered Engeaeers to nouriſh, 


For proofe whercof, let eucry Artiſt view, 

why ſuch Men ſhould not to preferment mount, 
Peruſe this Booke, its Lynes, and Fgures :ruc, 

ſo may he finde the difference of Account 
Twixtth'Evglifh, andthe Dutch, Norton, and Borre, 
Then giuc our owne their due withour demor, 


But Norton, I haue been ſonicthing to bol4] 

to Paraphraſe vpon thy Worth and Quality, 
Becauſe I want ſufficient, to-vntold 

them, and ttIngznious Workes reality ; 
Ler this ſuffice, thy praiſe will ſhew it ſelſe, 
Its wortn the Golder- Fleece, the Inaras Peife, 


Captaine Tohn Burlcr, 


IHE ci 
A Dueto the Author, hisWorke and Worth, 
"Ince mongſt all Nations Warre it ſelfe doth ſhowe, 
It behooues Man Warres Weapons for to know, 

Who here maylearne th: Gunners ayming vArts, 
which thy free induſtry to all imparts ; * 
T he fitteſt ſubicit now it 15 by farre, 
eAt theſe times, when ſuch Rumors are of Warre, 
eArd files the Eares, and Coarages aWwake, 
Goe on then, and te T hee this glory take, 
T hat hethat reades theſe things Which tho doſt write, 
May know a Gunners part, though he nere fight, 
And know Warres chiefeſt Engines vfe and ſtrength, 
1n Bore, Cilinder, Axis, 4: in Length, 
1 Touch-hole, Carriage, W2d,in Shot and Charge, 
Of Fire-workes in briefe thou ſpeakst at large ; 
French, Spaniſh, Dutch, Italian, vazle your Cappes 
T o Nortons kill, in Mars his Thund:r-clsps. * 
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To his good Friend Maſter Robert 
| Norton, on his Practiſe of Artillery. 


I Told you Friend, before your Booke I'de write, 
Bur net Idolatrize with Poetick ſpright, 
Doing our loues much wrong, in little right. 


The Times neceſſity, and each Studious minde 
Will make ir prayſe it ſelfe, which you ſhall finde 
By'ts oft impreſſion, th'Art being here refinde. 


Yet (iuſtly I confeſſe) I haue been ſhowne 

Bookes that ſell well, yetnot for what's their owne, 
But for Commendators before them knowne, 

And this integrity Commands me ſay, 

That to the Trueth thou ſhewſtthe righteſt way, 
For Young Artiſts, and here the Old may ſtay, 

For here th'areſatiſhed with ſmall diſpence 

Of Purſe, or Braines, of Skillthe quinteflence, 
Drawne from the Antick Artiſts excellence, 

I know rich lewells may themſclues commend, 
Which be ſuch Bookes (that for the publique end) 
With Iudgement writtenare, So thine good Friend, 


Richard Robinſon. 


Inthe due Honor of the Author Maſter 
Robert Norton, and his Worke. 


P- rfettion, if t hath euer been attayned, 

In Gunners CArt, this CAnthor hath it gayned, 
By Study and Experiences, and he 

T he Fruite of all his Paynes hath offered T hee, 
LA Preſent well befitting this our Age, 

when all the World is but a ©Marttall Staze : 
Let ſweeter Studies lull a fleepe and pleaſe 
Men, whopreſume ſecurity, but theſe 

T hy Labor's pratt17Fd, ſhall more ſafely guard 
T hoſe that foreſee the Danger, th'ather bar'd 
T his benefite : Wee Soldiers doe imbrace 

T his Rare and vſefull Worke, and o're the face 
Of all the World, let thy Fames Echo ſound, 
More then that rearing Engin, and redound 
Toth Honey of our Nation, that thy Paynes 

T ranſceuds all former, and their glory ſtaines. 


Cabtaine lohn Smith, 
HV NGARIENSIS, 


— __— 


A Table of the 


 E finitions Page 1 
Demands - 
e/ axmes 4 3 


T heoremes 5 
Arithmetick. I7 
Geometry 23 

Perſpetiine for Heiphts, Breadths, Di- 
ſtance, dnd deſcription by Plat, 30 
Chap.1, Of the general definition of Ar- 

tillery, 35 


Chap.7, Of the firſt inuent:on of oy 
= G unp owaer. 

Chap. 3. Where Ordnance Were firſt fed 
m thiſe parts. 40 
Chap 4 Of what formes ad O:4d- 
nance Were firſe made. 4r 
Chap. +J» Of fo! s/14þ jorrats re foundings of 
Ordi:nce, and of French Ordnance. 4! 
Cha.s Of founding legittimate Ordnance, 
witha T able, and Venetian O rdrances 44 
Chip.S. Of Baſtard P eeces with thavd[ a- 
\ ble of Names, Waights, and Meaſures. 
- 44. 
ah O, If (XL 407dmnary Peeces and 4 

Table of r9ecr IN imes,] Wag ht .and HMea- 

es, and 0; the Drik "Sy and 1 their !nacr- 
£0Y, H5 
Chap.10 Of E: 0/fh O-dnance diſt» 041 
ſhing mto 4 hindes, and thoſe inio ſorts 


rn rg With ihe Cannot. FI 
Chi : Oj toe Cannon; of PB. ittc71e 10 
pt EN oe obo firſt kinae, aud the 
forts thereof, 54 
Cha') 12, Of Cnjiierms the ſecona kinde, 
a*a the forts thereof, | | 55 
Chip 13 Of Canon / "Hey the rind kuid 
and their forts, 57 
Chap.14. OfeAorters the four:h,and the 
a rare (Alartherer Pettar cc. 59 
Chap: 15. Of ſererall Wayes to p: enent a 
F attard. | 64 


Tongs 16. With What Inſiruments to breah 
Palliſſadees, Crates, Percullifſes c>6, 65 
Cha I7 Ts a.ſpart a Peexce trut bored, 66 
Chap.18, Of certaine fauits im forraigne 
foundings of Ordnance 67 
Chip i9. Of the Ligue or Aligation of 


eHettalls for braſſe Ordnance. 69 
Chap. 20. Of Earthes or Powders for 
Aoulds to caſt them, "0 


Cont ents. 


Chap 21. Of making Moulds for —"_ 
ding of Or4na- ce, 

Chip 22. Of the Plue, Meaſure, PP S.6- 
of the T runn:ons, 72 

Chap.:z3. Of E xamining if 4 Peece of Ord. 
narice be Well made, and of what kinde and 
fort it 1s, 74 

Chap 24. Totertiate Ordnance, and finde 


What Powder they can beare. TP 
Chap 25. To finde if h:r Soule lye in the 
middle of her Body, 39 


Chap.26, To diſpo-t a Pace” Whoſe Coule 
{yeth Hori: m4 + d paratelly aWry it 
bir Bedy, SI 

Chap 27. Tomſpart a Perce. Whoſe Soule 
ly-th vertically and paralelly awry mm ber 
Loay. v2 

Cinip.2 '» T o d1ſpart a Peece, whoſe Soule 


t , _ —- 3 I _ 
TY "Ls gr PER; PR MAUI Fo I 
2114/8745, } 4 Fane: ft) ana Tot F Fete} {tz 
ag 


hs -j 'B 9: } 6.3 
hg RI YG 
CHar. 2 J - Y 97 I Ve 1, AY 02 #4} J 1 AY 02? #, x 12.8 
) : / 5H 4 X 1 '/ 
4,4 24 4-8 i f p > a } 5 's ww 
11 Wwr1bLO ea Pecos), WY -5 
- & 5d : L. Md E © 4 4 
Cl +3 ; © [ ft ;Ae tne UW Thit of ay yt 
CF) 3 as y , "_ \ 
; be DD f $734C, Ye A; it i MENICHWN. $ 7 
* & f 1 a 4 / ? y ! ” 
- { avie nt tine BI E/PDHIres and A4ctlure S of 
4} CT #4 490 { So” = _ F £ 
Th £5b4tt itS AVA >SEOHRES it i» A 9 
\ J : Þ 
. o 6, > 17 , ANTS: $ : 
Ch vp \ [| « © is CG « ft 33C 143336 Cc, C2 et 5 ; C {1 
'; RD Wy , : 
\ */ 7 <, j* F Hh). 4 » 66 y © 
= 1-4 5 ; 7 b [ r ” , 
£4 T avie to muutt any Feice cy the }iich 
7) j T \ -I! Apa : mc Fe ; ; | 
; 
Devree. þs' ; 4 Mit oy U 3 
CI 3» 
T* .: } 3-5 
A 1 Aivie fo: « ey J44 ir tC7 of an | F NC OUR, 
- - > 


F . . 
for 3 erght of fron, Leidc, and $90.68 


Shatte, & 4 

T he Defcript 704 and w/e of ”) G11n27:0rs 

” Scale. 4 
Chap.32. Of the Rule of { alibres, or ane 

yent for each Shotte, os 

Chip 23. Of the Gunners Q tadrant. gy 


Chap 34. A new Den ſeof twe eAuthers, 


* to Leuel!, onnt, or Imbaſc a tecce of 


Ordnaicebya Staffeor Halbert. © g6 
Chap. 235. T o finge the right Ranre of 4 


Peece for every Mounture 97 
Chap. 36. To finde the Leuc!l wider the 
right Range. <8 
Chap. 37 To finde the Leuell vnder the 
Crooked Range, 99 
Chap. 38. O f the violent Cy oked and Na- 
zrall Courſe of a Shotte, .99 


As 


4 a eatite 


— = Wn 
— —-— — = 
D—_ IE _ 


ds 


DT ——_— — ——— 


L. = - © 
_ 


MM Leg 
49 _—___ 
A— 


» DE 
—= x <S 
55 Be” moneys gent = 


- 
- £ 
——— fs ba. =anw. ron 
- = = ">. »—> - < 
- a OR TER, -vE% —— > 5 

_—_— IT ” D 
wy I . —_ ——_ = a a —_— =y . 

6} LI IE a. --n _—_ 

, <4 "7 x gk - 


Rs 5 Bet 


L5 
= 
ef 
—_ 
-y jp 
ny nn 


— - - 


Ts 2 Fon, oh - 


a>, FIELD h 
2 


— - .# - Sz 


< 


_ 
> 


- nol, Cs - " 
609: =. - OY - 
-- PR < R by - 3 G . 
+, mom; &* 


— * ale @; 


Go Its” ah Re the Ae. Whigs 
der; 
”— 


© be Fant 
SY 


UE Pr 
- 
x: 


"—_— » —- 
> » 


: 1 _ , T LS. 
= 
3 
= oo "M __ : ” - _ PT. 7 CO ] 
, 7 4x4 " an , 2 0 pattie. cad ai 24 went Aid HhGathat. - Cano a —_ G_ : 
366X4 - -—AiheAca> : as - "554 
» \ ? : 
. } [3 
- >> A | 
Pot, 


Tk 1 


ABLE. 


Anexcellext Dyagramof Ranaons, 99 


AT able of Rundons, andaT able of ſecant 


Ranges and their vſes, 100 
Chap. 3. To load a Perce Gamner-like,non 
Chap 39. Whether the longer Peece Will 

out - ſhoote the ſhorter of equall hetght,102 
Chap. 40 Of ſhooting Myra Commune.pr 

by the Mettall, 103 
Chap 41. Of ſhooting by the «A x1 or de- 

ue 104 

AT avie of right Ranges, 105 
Ch2p. 42» Of ſhooting vpen the aduaniage. 
165 


AT ableof dead Ranges, 106. 


Chip.43+ To amend «4 Jauls as the ſecond 
ſhore. 107 
Chap 44+. T o make an aſſured good ſhort, 
109 
Chap. 45. To make Ladles and Spunges for 
each Peece, . - 210 
Chap 46. To make Bridges outr Riners 
for the Army and O» dnance. 112 
Chap.47. HoW to defend a Fortreſſe —_ 
ed. 


£* t3 
Chap.q8. To make an extraordinary foe 
.Counter-battery, 's 
Chap.49. Reaſons of failing of aſhott. 115 
Chap.50, T s condutt a JM yne tobloW vp a 
Place, and of Galleryes 116 


Chap.51. Ofthe Wwndles e Martinet and 


Arcimedesendleſſe Screw, 118 
Chap.52. To draw Ordnance to the top of 
fteepe and rough Mountaines, 120 
Chap.53. How the T rayne of Arti ſhould 
be ordered ina e March. I21 
Chap.54. To draty Ordnance by labour aud 
P yoners if ( attell want, 122 
Chap. 5, Ex: raoratnary primiledges of the 
T rayne in Marching ard lodging, 11 
Chap 56. To Waigh a ſunke ſhipp and Ord- 
nance ſurrounded, 125 
Chap. 57. To make Cartredges to loade 
Ordn:nce without Ladle, 127 
Cha,y8, T henames of the parts of a Peece. 
125 

Chap, 59. T he making of a Field Cariage 


$2 Progperions I 24) ut 


mo —_—— 
—— —— 


Chap. 65. T o make Wheeles and —_ 
for Cariages for Ordnance, | 
Chap:61- To make Cndleſticks , Blinds, 4 
Sauſſedges, and Sauſſons tohide., 132 | 
Chap. 62, T o plant Ordnance in ſecret and 
double Battery, 132 
Chap, 63. To plant Ordnance where the i 
Rampart is to narrow ,and earth wanting, 


| 134 7 
Chap.64. To make a Battery With Peeces | 


riterred, 135 


Chap. 68, HoWw the Ordnance areto be pla= ; pf 
ced at the time of wyning of 2 Armies in |. 
Battalia, 


139 By 
Chap.eg, How to fill vp awet Dyke, to © 


approach a Breach made, 139 ©} 


Chap.70. Of the Gunners ſeruice in gene= | 


rall, 140 | 7 


Chap.9r. Of the difference of our Engliſh i} 


meaſures and waights from forraigue Na= © 


tions of Feet and Ponnas, 14r | 
Chap.72. Of making of Salpetre, Whether |} 
Natural or Artificial, 142 | 
Chap. 73. Of Gunpewder, and the making | | 


of t he vſuall ſorts thereof, 144 &- 
4 Chap.24. Of the miking Matches to fire || 


Ordnafces, T raynes, eArtificial Fire. | 
Workes &c. 147 | 
Of Fireworkes for T ryumph. 149 |* 
Of the Rocket and StruQures,&c. 150, | 
 To1,152 

T he deſcription of certaine Wheeles of Artie 
ficiall Frreworkes,&c, I53 
How to make a Rice, anda Cafile, and*s 
T runke of Artificiall Fireworkes. 154 
How to make fliymg Dragons and Rockets 
that will runne vpor a Lyne and riturne 
agame, Oc. # 55 


4 How eArtificiall Fireballs and G OT 


are to be formed & loaded wth their mix- 
tares, 156 


HoW to conkoy or dirett Fire into a place af 
ſigned, or vpon the Enemie tn an eA "__ 


Of the Pyked T runke Gunne, and ab 
Barrell-Peeces, 157 


| hope 


I hope with Scapes that alter not the ſence, 

T he friendly Readers will for Loue diſpence: 
And thoſe that are in th'Errata hereexpceſt, 
His louing Pen will mend, and thus digeſt. 


Page Line 
4 $ For bodies more,r, bodzes monte, 
18 13 inthetorall for2536, 7, 2356 
36 49 for 31701, 7. 31941, 
/b. 43 for 49861, rr. 1492101 
vit, for the 2 and carie,&Cc. r. the 2 and 2 times 6 make 12, 
ſet downe the 2 and carie 1,5, 
Io for 149861. 7. 149210 
vlt. for files and flank, r. Front 
I for Front multiply,r. Flank denide, 
3 for Front, 7. Flank. 
10 for double, r. double 3 and haue 6 
22 for ; ou Yr. TRE 
23 for thirty, r, three hundred. 
7 FO} «%s F's.:k 
22 for ſubſcribed, r. circumſeribed 
36 for BroD,r.B toC. 
41 for parts the, r. parts gine the. 
I for 8000, 7, 24000. 
2 for 66 7. 200, 
I for 20, 7. 29. 
16 for neere ioyned, 7. neere or 10Yreds 
26 for and both the ancient, r, and the ancient, 
19 for, For that now, 7. T hat voWy, 
27 for Ayming, 7, Ayme at, 
24 for, Forl ſay, 7. 1 ſay. 
3 for =, 7. .4 and inthe Table vnder for deg. r. hezghts, 
and for de, 7, lengthes, | 
30 and 31, farleuelleth, 7, lexel!, 
t23 for n 7,” 175, 
43 for 143, 7. 250, 
43 for afterwards, 7. forwards, 
24 for 16,7. 100. 
22 and 23, for ordinary Culnering,y,leſſned Culaering. 
vit, for Table following, 7. former T able. 
29 for right range, 7. dead range. 
17 in the Table for 424, 7. 524. 
35 for 2000, 7. 1000. 
& 3 for todiſolue, 7. to vaponr. 
Betweene lynes 5 and6, r. T he 73 Chapter, 
6 for aſle, r. adde. 
27 for topped, r. Tapped. 
31 for top, 7 tap, 
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courteous Readers. 


ETD EE fe He Art and PraQtiſe of Artillery (the ſubieft of this 


preſent Treatiſe) being as Bianco ſaith,the (rowne 


\ teaching hoz to ouerthrow &>* demoliſh ( itties Towns 
S and Caſtles, ts ſinke Shippes, and inhumanely een to 

DC, teare the life and oules from the bodies of innocent 
men, women, and clildren, viet armis, toget the peſſeſsion of the Goods 
and Lands that izbtly belong to others for our ſelues : it may therefore at 
the firſt bluſh ſeeme to be abſolutely contrary to all Chriſtian charity. But 
When on the contrary wee come to finde, that Warre # eu n the Mother 
and Nurle of Peace,th? Rampart of [utlice,and the Law of the World; 
yea, the Scriptures affirme that War was a thing authorized by God bims 
ſelfe, who command:d Saul thereby to deſtroy the Amalckites, and not to 
ſpare either Man or Beaſts ec. As alſo that Warre was exerciſed in 
Heauen by the good Angels againſt the bad : Solikewiſe hath Nature ar- 
med the T Beaſts of the Feld, the Fowles of the Ayre, and the Fiſhes of the 
CY z, and «s it were by mſtin&, taught them with4their Fornes, Tallents, 
Teeth, and Fines, to fight one with another, to defend themſelues and of 


fend others. But more eſpecially, when wee truly conſider, how that Withs - 


out Warre and Warlike Amonirion, and Diſcipline , no Kingdome or 
(ommon-v eale can long ſubſiſt in Peace, or be able todefenid it ſelfe, ng 
offend their Enemies : the caſe will thenſteme to be much altered. Theſe 
then, and the great preparations, the Martiall pollictes, cruel ſtratagems, 

ard dewlliſh inueRtions of the common Enemies of our King and Country 
( whereby they intend , and with malicious greedineſſe daylic endeuenr to 
aeſtroy vs all with our ime Children, and Families ,to the end to pofſeſſe 
0: goods and lands.) Theſe 1 ſay may more then incite vs now ( though 
late) to learne, know, and roſe toprafliſe this principall and potent part of 
Warre, ſo that thereby with Gods aſsiftance ( alwayes making him on our 

B 


fide) 


ad 


and Palme of the Warres and Millitary diſcipline, .. 
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ide) we may become able and proſperous in reſiſting thoſe their intended 
miſchiefes and breake the necks of their curſed deſugnes and ſo conſequent: 
ly eſcape thoſe eminent and threatned dangers. 

Now for as much as the moſt profperous effefts haue vſually ſucceeded 
and moſt vigorouſly prenailed , When ingenious inuentions and religious 
politique diligences hath beene toyned with Armes (good Pollicie farre 
exceeding Force.) Therefore for the better vnderſtanding of the ſequent 
diſcourſes, we ſha# doe well firſt to conceiue that every mareriall thing 
is either to be lineally deſcribed , or elſe intelleually vnderſtood by ſome 
proper Figure, or apt word, name, or definition, which properly belongeth 
thereunto: For as enery Art hath certaine Rules and Principles (topre- 
ceade) without the knowledge of which no man can attaine-ynto a neceſſas 
rie per fe&tion for praFtiſe thereof, vnleſſe hee firſt endeuour tolearne (ras 
ther by Reaſon then by Roate) what each part thereof is ,with the Name 
and Nature of each Member and part of it (without which firſt obtained) 
And I ſay, let a man takeneucr ſo much paines and ſtudte therem, be ſhall 
but in vaine puſle his braines and not benefitting himſ:lfe. The negl:& of 
Which us the cauſe why many (otherwiſe well affe fed to Art) doe ſo fruite 
lefly beſtowe both their Time , Labour, and Coſt, tono purpoſe, often 
condemning the Art as too hard for them , when (God knowes ) the onely 
cauſe is their diſorderly progreſſe in the ſtudie and prafiiſe thereof : And 
T dare ſay for the Gunners Art, although it be deepe (enen able to ſpoſe 
the kn1ne parts of Naturall Philoſophy, Arichmetick, Geometry, 
and Perſpetiue , each of Which her handmayd z ) yet by the Definiti- 
ons, Theorems, and Queſtions contained in my former Booke extant, 
Of the Art of great Artillery, and in this of the PraCtiſe of Artillery, 
I hope the willing may (with ſmall paines toyned with orderly and diligent 
prattiſe)wade ouer this Ocean ſafely ſatisfied ; neuerthelefſe that if Ar- 
chimides (were he now liuing without experience and long prafliſe there: 
m With ſundry tryals be could not poſibly demonſtrate the manifold -0a- 
rieties of that Mixthelicall arch or circuit of the Bullets courſes, com- 
pounded of violent and naturall motions , and recetuing infinite diver- 
fities, according to the ſeuerall proportions and temper awures of the Pow- 
der, length of the Peece, matcer of the Shot, Mounture,and Met- 

tall, lead on by Experience the Miſtri of all Arts , Attion being the beft 
Tutor : Mach leſſe 1 (the moſt ynable of many) Who haue endeuoured 
herein more to reſþ:& a few experimented truthes, then many Rhethort- 
call mbelliſhments of words. Therefore neither can,or will, I preſume to 

| : aſſume 
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To the Readers. 


aſſume ſo exatt perf-ch1on to b:e herein : although T haue endeuoured to 
auoy de the apparant errors of g antbech, the EYYOMIOMS principles of Tar. 
eaglia the falſe ru'es of Roſſelli , the timc-ouerworne directions of Ca- 
taneo,the greſſe allowances of Collado for Mountures & Imbaſings, but 
eſp-cially the arch falſe propertionality taught in Mr. Smiths Art of 
Gunnery, now entituled the Complete Souldier (many of which are by 
Mr. Diggs and my ſelfe noted, at the end of my ſaid Booke of the Art of 
great Artillery, and s number more there are moſt intoBlerable falſe, For 
the poſitions which hee there incerteth , are fit onely to leade Young Guns 
ners out of the right path and way they ſhould walke in, with a ſeemin 
eaſineſſe by tying ( as be wonld ) ſuch things to Arithmeticall works and 
proportions , as are directly contrary, and of another nature , as a ſmall 
tryall will manifeſt , which in cruteſie , 1 thought fit to aduertiſe the 
Reader of : But as Palingenius ſaith, | Se 

Friuola fi fuerint fundamina ;empore paruo 

Deficiet, quiquid ſuper his fabric.re yolimus. 

Same men alſo may imagine becauſe the figures heerein are many of 
them, the ſame that were cut for (4ptaine Vftanoes Booke of Arcillery, 
Printedat Frankford, that therefore 1 haue onely tranſlated the ſame. 
Tconfeſſe the figures moſt of them being good, and he far this and the moſt 
part be bath written of this practiſe þ-ing the beſt of any the Authors that 
T ener read: yet had 1 onely tranſlated him,1 ſhould but little haue helped 
Englijh Gunners * their Meaſures, Waights, Ordnance, and Powder fa 


much differing from our Engliſh,as in their places I haue ſhewed,it would 


not haue bcen operz pretium ſo to haue done: But that I baue from him 


and other Aithors made choſe of ſome things and refined > applied oth. rs 


for our ben:fits, I am not to denie ; nor that the Figures are many of them 
bis that Thaue herein written pon, Which was by reaſon of their £00dn”s, 
faireneſs, ard cheapenes, for the Figures, had they beene cut of purpoſe in 


England , would haue made theſe Bookes too deare for Gunners, for 
Þhoſe g00d they Were originally deflined, wherein I haut roughly endeuous 
red in we'l meaning, Which if it be well taken, I ſhall be therewith well ſas 
tisfied,and reſt readie to explaine whatſoruer ſhall berein ſeeme difficill. 
Now that this my Treatiſe for the praiſe of Artillery, may the more 
currantly proctede,es be the playner tothe vnderſtanding and ſatis faFiion 
of the Reader, I beld it necefſarie firſt to ſhew by certaine Definitions, 
Demands,Axioms,c# Theoremes( beſides thoſe in my former Book) 
called the Art of great Artillery (which I wiſh every young Gunner to 
Mm a 
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The Epiſtle 

periiſe alſo Tith diligence ) the names, natures, and operations of ſuch 
' things as are neceſſarie ts be knowne, oſed, and done in the Praflick part 
. -thertof, without which it were impoſs1ble to conclude any thing well, and 
4'it onghe to be, Therefore as inthe Warres of our age,there is no earth- 
Force that can more command the Fortified , or reſiſt the aſſaulting 
tetnic then great Ordnance duly vſed. So the Gunners therefore 
ought to endenour ts onderfland theſe /o'well, that they diſcharge them 
not in vaine. Firſt, in regard of the great expences of Amunition thereby 
caſt away: Secondly,leaſt thereby they fruſtrate the wiſhed ſeruice, Thirds 
ly, in laying themelues and their Companies open and vndefenced to the 
Enemids Forces, Which will (in them ) encreaſe oalour , and in your 
ſelues terrour, thereby alſo deſeruing to purchaſe great blame and diſhoe 
10ur from the hands of their Commanders, with the Ifſe of the Prin- 
ces fauour, and Vtter ouerthrow of their owne preferment ener after. 
Therefore ſeeing that ſuch fruitleſs diſcharging of Ordnance in the time 
of ſeruice, ts ſo great an inconuenience, and happeneth moſt commonly for 
want of knowledge, or ready meanes to direct the Peeces preciſely tothe 
marke ; I haue thought it worthy my labour therein to ſhew Artificiall 
meanes (to ſuchas are deſirous to learne) how to know, direct, and pre- 
pare the Peeces committed to their charge ; ſo,that in time of neede they 
may bee aſcured to make their Shetts take good effect, onely by applying 

themſelues to ynderſtand and practiſe theſe fewe things following. 


V YY 


| Tus | 
PRACTICE OF 
ARTILLERIE. 


pl 
The firſt Definition. 
Ph TOY 25323 - 4 CE istheſpace enuironed with the interior ſuper- 
TA A Y* ficies which containcth and cnuellopeth each thing, Ty þ 


limited in euery ſence with the proper dimenſions 
of che thing ccntained.. 

As the Place of my Body hah the ſame dimentions that 
»y Body hath, 


Definition A 


/ 


Emptie, is the Place in which no corporall thing is contained. Ariflba. 
But nature abhorriag Em:ptineſſe hath left no place for it in this ſublinar rex.57. 
world. 
Definition 3. 
Rare, Ts that which vnder large dimenfions hath but little marter. D.The.z pour 


Contrariwiſe Thickeor Groſe hath vnaer little meaſure much matter for Thick- quay, 
neſſe and T hinneſſe areſuch Ledics conſequent qualities , 85 hane much 
or little matter under their dimenſions. 


Defi nition 4s 
To 1xcreeſe, is to inlarge the former dimenſions. 
Increafine cemmeth of changing of quantity from little 19 mare which may bee 
without changing the figure, As the Gnomon added 48 the Square 
increaſeth it, yet the figure remaineth ſquare fil, 
Defintion 5. 
To each, isto haue their extreames together. En 
As towching is proper onely to a Body, ſois it alſo proper unto all Bodies, farntis ” txgee ; 
reciprecall with the quantity of a Boay. x ITO 
Definition 6. _ 
To Move , isto tranſport from one place to another, or to turye 20to the 
lame, or change che quality, | oRSIL | 
: rY” Becavſe 
ww 
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C4.9 .11b.8. 
Phi: 


Arif.lib 7, 
_ Poyſ.ber.lo. 


Iz Lache. 


Platforme gren, {9 right and duly fitted, a5 will acjcher cauſenor ferthe 


Becauſe that which we intreate of is Materiall, and depends won an Afien 
of Nature, we will define changing of Place tobe made by mutation from 
the Place, or fromthe Grandure : 4s that which rarifieth, extendeth, 
andchangeth place by increaſing more, and onething may moouc ane- 
ther by remooning it , or by driving it away, ; 

| Definition 7. 
Toremoone, is tothruſt out of the Place without expulſion or driving it a: 
Ways 
Sotocarry, toltad, toput from, topreſſe downe, to draw, and ſuch like wo- 
wings are things in that manner ſaid to be remwoued without being drinen, 
ot or ſhot away, 
Definition $. 
To Expel is to Remooue by driving out, darting, or ſhooting away, which 
iscither ſlowly and cafily, or ſwiftly and rudely, 
Either as the Ramme Engine doth ſlowly, or as the Cannon deth ſwiftly 
driut away. 


Definition 9. 


Swiſtnefſe, is a force that doth muchin alittle times 


As any thing that is tranſported s long diſtance in 4 little ſpace of time, is 
ſaid 1 be / wiſts 
Definition 10. 
To Mount, isto raiſe orcleuate ypwards towards the Skie aboue the Hori- 
zon: To Embaſe is todeſcend, or depreſie vnder the ſame, downe- 
; wards, from the Heavens ward. | 
T hoſe are termes depending vpon the diſpoſition of Mew. 


Difrution I I. 


Vnderthe name of 4r/:lery we comprehend all Armes of Fire. 
As Gunns and Fireworkes, &'s. for Farlike ſernices. 


Demand 1. 


Fo Hat the Superficies of the Columne of the Peece bee perfely round, 
| A orelfe regularly ſquared, eſpecially atthe thickeſt of the Mertall at the 
Mouth and Breech. 


- Demand 2. 


That the Axis of the Bore or Cauity (ofthe Peece giuen) be ſtraight from 
the one tothe other end of the Columne, and equidiſtant and paralell from 
the concaue Circumference thereof,at all places ſo farreas the Shot delcene- 
deth into the ſame, being of equall widenefle, 


Demand 3. 
Thatthe Peece giuen to be prepared haue her ordinary Cariage and 


_— 


Pecce 


ag 
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Peece deliuering and reuerſing teſtart from the leuell or direRion S1uCn, 
2 Demand 4. 

That the Shot keepe his courſe ſo from hisdue reſting place in the caui- 
ty of the Peece vnto the Poynt Blanke, or end of the right range thereof, ſo 
as that the centre of it be alwayesin the Axis ofthe Bore (ſuppoſed infi- 
nitely to proceede) without any ſenſible declination fromthe ſame. The 
faid Bore »cing part of the way of the ſaid ſhot, andthe directer of there. 
fidue of he conſe of theſame, 

| Demand 5. 

That the Pojxt Blazke, or right line or Rangebe that point in the Axis of 
the Bore imagined to proceed and bee infinitely continued vnto that place 
where the Centre of the Shot ſhall in his courſe ſenſibly begin to decline 
from the ſaid continued imagined Axis downewards. 


| Demand 6. 

Thatthe vifib'eright line made or imagined topaſle from the Breechof the 
Peece tothe Mouth of the ſame vponthe higheſt ring or ſuperſicies of the 
Mcttall (helying on her Cariage and Plattorme) be called the Middle Lyne 


of the Peece, | 
Demand 7. 


Thar the viſible right line made or imagined to paſſe from the Breech to 
the Mouth vpon the ſurface of the Mctrall vertically over the Axis of the 
Bore of the ſame Pcece (ſhe lying vpon her Cariage and Plarforme given; be 
cailed the Large lyne of that Peece. 


Demand $. 


That the ſhorteſt diſtance between the vertic:ll plane of the Axis of the 
Body of the Peece, and the verticall plane of the Axis of tae Soule or Bore 
of the ſame Pecce,taken vpon the Baſeringeatthe Breech thereof (for the ca» 
rlage Pecce and Platforme giuen) be called the Large of that Peece. 


- ——— 


Maximes of Naturall Philsſophy neceſſary to be firſt knowwe, 


I KY motion in the world endeth in repoſe. 
2 All motionsare made vpon ſome quantity. 
2. Euery imple Body is eyther Rave and Light, or elſe Thicke and Hea- 
#y, and according to theſe differences it is Naturally carryed towards ſome 
art, 
: 4 The world hath high or vpwards,and low or downewards,andthe Low 
depen.leth ypon the influence of the high. | 
5 The rare bodies mount,the fier, more then the Ayre, The thicke and 
orofſe bodies deſcend,the Earth morxe then the. Water, | 
6 Thelighter are more moucable then the heavier. 
7 Nothing worketh Naturally in that which is wholly like or wholly 
diſlike, but in that which is contrary toit, and more feeble. | : 
g The Forme working, isayded by the 2u/itics, as the marter ſuffering, 
which ſuffereth by the quantity. + Rn” 
9 Nature is cxtreamely curious, as wellof her perfeRion, asof ber'con- 
Po En rw rn ne 
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ion: and then when all things conſpire. | 
2 > Abel the Aion that ——_— how the Agenr, as the Paſsjon 
from the Paticnthath proportion. L | 
11 Accident taketh his vnity fromthe SubicQ, and gocth not from one 
thipg to anothcrs 


. 
5 —_—@@__ A. 
PC _ 


THEOREM. I. | 
Enxery (orperall thing repoſeth in its naturall place. 


Teht bodies more towards the heauens vpward, arid heauy bodies to- 

/wards the Earths centre downewards, each Body 1s lighror heauy,if 
it be heauy, it will then moone downewards; if light vpwards. Now the 
circular motion is neither ypwardsor downewards, therefore no Motion 
canbe circular butby violence. | 


TurnOR 3, 


Motion may be made in any place within the CAloones Orbe, 
Euery thing that is within the Lunar Orbe may maze motion orcliange, 


TH B OR, 3o 


Before any thing mooneth towards its Natural! Place, from its firſt 
| being, it geeth ſtretching unto the naturail meaſure, 


Neither augmentation nor dimiuution js made but onely by changing of 
the qualities or formes,for the qualirics alone (incontinently following new 
generation) doe cauſe eyther ſtretching or ſhrinking.. And true it is,that in 
ſuch Moouings as tend vnto the cntire ruine of the formes, the iuſt demen- 
fionsarenot found to be but either greater orlefler according tothe quan- 
uy agitating moſt forceably therein, and ſo it mooueth molt violent and 

ongelt. : 


THEOR, 4, 
Nature admitteth no Emptyneſſe. 


Nature purſueth and entertaineth perfeQionas much as is poſsible.Now 
the perfetion of Motion is the endthereof ;, namely the repoſe, that the 
fEimple Body would find eyther vpwards or downwardsia all places; there- 
fore in the Elementary vaiuerſe, they affeR their repoſe cither vypwards or 
downewards. ' Sothereisnot by Natureany ſuch thing as vacuity, for the 
auoiding of which,nature maketh heauy things movmt, and light things de- 
fcend, whereby marucilous things are performed. As we myy ſee by our 
Pumps, which make wateraſcend as high as the clouds; and bythe Spiritu- 


- allsthe ayre is retayned beneath. And divers other'effeds feeiing ſo mi- 


racylous to ſuch as ſee themas they cauſe the towornder therar, For whence 
commeth it that a yeffell of Marble: $1d' with' water, when the water 
commeth-to be frozen into'yce;rhat irbreak the ſame thongh a'foorthick? 
bur that the water thickneth therby,and ſo breaketh thevolume of the orgi- 
aary.quanity-thereoh, the cauſe preecadingtheeie@ followeth- Soalfe a 
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narrow necked bottle filled wyh liquor, and turned the bottome vpwards, 
yet reraine the liquor from.running out : becauſe Ayre cannotenter there- 
1n;to fill the place, whereupon we may iudgethat the Law of fulnes is more 
gcnerall ,and precedeth that of the Mouing of fimple Bodies, 


EOR. 5. 
| Emery Body hath aplice, 


A poynt which cannot be marked incfſence, not having any parts, isno 
Body, and therefore is contrary to the Hypotheſes. Buta Body hath place 
of dimenſions, fo if the ſurface of the body which approacheth on all ſides, 
and roucheth euery where, tying the ſuperficies to cloſe the body, it is then 
in ſuch a place as hath the very ſame dimenſions within, that the body hath 
_— or clſc there muſt be emptinefle, which by the precedent were 
abſurd. | 


THntoR.s. 


A Body rarifying its ſelfe, the place thereof increaſeth as the 
Body increaſeth, 


 Asa Body of Earth that then contained one ſolide foote in meaſure bee 
made water, which adding thereto, one other ſolid foote, the place alſo 
muſt encreaſe, from one to two ſolid feete, or elle it hath not the ſame iuſt 
dimenſions within, that the body hath without, and ſo it is not the place of 
that body of water; ſo if the place alſo were greater -then the body filled, 
there mult in that place be emptineſſe betweene it and the body, which 
were ablurd: therefore the plyce encreaſeth as the Body ratifyiog doth, 


THEOR, 7 
T wo Bodies cannot be together in one and the ſame place. 


If ſeuerall Bodies could be together, all the members of one ſame Body 
might alſo haue one and the ſame place, and _cach part might one fall into 
the range of the other, which were totake away fromthe quantury,the true 
Nature thereof, and which by its effenriall property ſetteth our the parts 1c- 
uerally one from another: Neuertheleſle that ſome fleight apparances haue 
ſeemed to yeeld aſuſpition that it might be ſo : As take a veſlell tull of aſhes 
finely Gifted, and you may pur into the ſame as much water alſo as would 
without the aſhes have filled the vefſcl,So by the veſlcll full of aſhes,and che 
ſame veſſel! full of water, two Bodies ſeeme to bee in one place : So into a 
glaſſe full of water you may put in many pecces of money before it runne 0- 
uer. Andlikewiſc an yron heatcd red hot, is it not fire and iron together , 
and ſo two bodies in one place? 

No, for theſe are bur illuftons: for the firſt yeſleil fild with aſhes (thatare 
very volatylc) part flyeth, and the reſt hath place doubtleſle, but the water 
ſwelleth by meanes of irs vaRtuouſhes recciued, vnto a roundnes aboue the. 
brims of the yeſſell as much as the true body of the aſhes is ouer, and yet 
ſpilleth not. And ſoin the glaſſc likewiſethe ſupreame ſurface of the water 


ſwelleth as mnch aboue the brims of the glaſſe as the Body of the peece 


of money hath receiued place. And laſtly, ſecingit is but the forpre of fire 


or quality of heat liucly let vato the yron, it can notbe truely (aid, thac 
qualiy ofhex; ue \rue 1ag9 the From, k cannot be cragh'i wa 
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p T he Prattife of Artillerie, : 


By the ſame, 


therefore two bodiesare togethertherein, yr there it bur one matter vader 


thoſe two formes hauing but one q ity. [o neyther are two bodies min- 
gledin one Place, nor penetration Af dimafionsm hich is impoſſible: from 


whence the ingenious pratizer may extra admirable effes, 
— 3 | ; T HEoRg 3; 
A place filed cam receine another Body in without expelling 


the former onc. 


nr Awongſt Bodics, ſome arehardandrobuſt, and ſome are ſoft and ten- 


der, ſo that if vntoa feftbody in a Place, a hard body ſhould enter, it would 
violate thedimenfionsof the ſoft body. And ſeeing Plato himſelfefaid there 
was no ſolid things , but terreſtiall, this difficulty were fitto be reſolued. 
Platothenſpake notof Mathernaticall ſolidity, or of ſhorter or longer di- 
menſions, but of that rather which is called firmeneſle or hardneſſe 3 as we 
vſually ſay ſtone tobee more ſolid then wood, and yronto bee.more ſolid 
then ſtone : alſo if we haue onely reſpeR to the demonſtration, thenthere 
is as much ſolidity in a Cubick foote of Butter , as ina Cubick foote of 
Marble ſtone : And ſo if the Ayre or Water doegiue way to Bodies that 
are more firme or heauie, it is not becauſe they are leſſeſolid, but that they. 
are more moucable and lighter. Therefore it a veſlell fall of Ayre or Wa- 
ter had an other hard or heauy Bedy put thereinto without expulling of the 


Ayre or Water proportionally, Then two Bodies would be in one place, 
which is athing by the former impoſzible. 


THEOR, 9. 


The Reſiſtance of the Moued proportioned to the Moner , fur- 
| thereth the Motion, 


The Aion and P «ſ5jon muſt be proportionalls amongſt themſclues : Ir 
were but vaine for the Agent togiue a ftrong ſtroke, if the thing that is to 
be moued receive itnot : And it cannot receiue itwell, ifthere be not con- 
traricty, (which reſteth in the Reſiſtance) for ſo in the obieR that ſhould 
obay entirely, there would be no Aion atall : For nothing worketh that 
is wholy vnlike, Contratiwiſc, alſo if the Reſiſtance were wholy like, or 
equall to the force of the ſtroke, there would bee no Motionz For nothing 
worketh in that which is wholly like, whereforethere muſt bea proportion 
exerciſed betweene the Mouer and the Reſiftance, to attend the entire im- 
preſsion of the ſtroke : for if the Reſiſtance be greaterthen the force of the 
ſtroke, the Chaſer ſhall bechaſed : for of two Aduerſaries, the moſt violent 
is the Maſter. Beſides, the morean Action is continued, the greater itis. 
Thereforethe longer time the Moner toucheth the Moued in expulſion, the 
more the force of the Mouing impreſſed, is entertained, and longer doth 
itcndure. And this isthe reaſon why the Powder, Wadd, and Shotte, are 
driyen into a Peece, but with meane force : For if the Shott bee too looſe 
put in, it would not well receiue the fury of the Powdercnflamed,, and the 
force of the blowe will be but weake, And whenthe Shot goeth in too ſtiffe, 
or 1s forced in too hard, orthe Powder oncr-rammed, then the Powders 
Cornes being thereby broken, will bee cloyedſo cloſe, that it will blowe 
muck of the forcethercofourof the Teuch-hole, before the gy ae # 

” charged: 
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charged: Butifthe Shot wereonall or too high, and bring forced in, doth 
ſtickby theway; it breaketh the Peece, and cauſeth often lamentable and 


dangerous effects, without performing the expected ſeruice, 
> \THE0 R, 10, 


Fire taking the Powder, of neceſsity the Shot muſt be driaen 
forth, and the Peece diſcharged. 


At the moment of the inflamation of the Powder, the Peece muſt neceſ. 
farily ſhoote off, and diſcharge the Short, for the Powder is then in his laſt 
power to be enflamed, and the Firetaketh inan inſtant. Now that whichis 
burned is rarificd, and fo extends it ſelfe ( Fire being the rareſt of the Ele. 
ments) but being ſo blocked vp within the concaue ciillnder of the cham. 
ber, thar ic is impoſſible to excend ir ſelfe, vnlefle it remooue the ſhot which 
occupyerhthe place it muſt extend into (for penetrare the Mettall at the 
BreeCh and ſides it cannot) Nature then otherwiſe abſolutely commands 
this extcntion by the perduRtion of this new forme of fire. Wherefore from 
a Natural violence, and from a force ynto which all things conſpire,and ne- 
thing can 1efiſt,the ſhot is chaſed, and the peece diſcharged : whereby wee 
may ſee how Philoſophy and the knowledge of Natures workes, may 
guide vsto admirable inventions, The impoſhbility of the penct;ation of di- 
menſions and the neceſſity of this fierie generation, when the ARiue forces 
are \nitedto the paſſive, this hath lead our predeceſlors by the hard to the 
fabricke ofthe fearctull Machyue the Gunne heyond all that cuer the Art 
of Man could thinke vpon, 


THEOR, It. 
T he Ballet begins to flye before the per felt firing of the Powder, 


The Powder is not perfectly fired, vnleſle it be all on fire, now before 
the forme taketh into the matter (ro giue it that being) and to change the 
nature thereof, Namely, fromthe ficſt rudiments of being, the Matter rart- 


_ fieth, for the qualities of the Agent preceadeth, Therefore the Place aug- 


menteth, which cannot be valeſſe the ſhot quit the place : wherefore it be- 
ginneth to ſuffer before the inſtant of perte& firing ofthe powder ; for 
that depart is ſo ſodaine, that ſometimes a great part of the powder gocth 
out whole and vnfired, which could not be if it were perfectly enflamed, 
and therefore the greateft inflammation maketh the greateſt force. 


THEOR, 12, 


T he force of rhe froke dependeth on the ſwifines of the Courſe. 


To Strike is a matter of Mouing,as is the Time & the Quantity or the di- 
ſtance vpon which it is made, which ifthetime be ſhort wherein it is carry- 
ed home afarre diſtance, then it is called Swift : Therefore the ſhorter the 
Time 1s, the ſwifter and ſtronger is the ſtroake ; Now to Move more isto at 
more in corporal| things, and the more quicke the'4#jonis; ſo much che 
ſtronger. Whereforeaccordingto the meaſure of che Agents motion, the 
{wiftneſſe of the courſe,the ſtroake is reckoned ſtrong.This is che Fugimeres 
Helicon from whence the moſt of their ſtrong Engins are drawpe, the gr 

| C 3 | c 


% 
Oar 7 2:2; ng l 


— 


pann—n—mefl 


_ 4 — > 
CREST, EEE ach CoD VEE MAI 
” ” v4 a 9 : 
=> _ —— 
_—_ 
5 PE” 
_—_ - 


1" 


The Prattiſe of Artillerie. 


nefle of the diſtance is nothing if the Time be /ong, nor the ſhortnes of the 
Time if the diſtance be ſhort, | 


THE © Re 13o 


T here canbe no moning in Aition made more violent then with a 
| af, peeceof Ordnance, 


The volume or extent of che rarefaQion being ten times as much when 
itbecommeth fire as it was when it was carth, Fire being ten times more. 
By the 5.Max. rare then Earth ; and of all Natures Agents the fire, and of all the Qualities 
B) the 4-Theor peat carryeth away the prize for violence , ſecing the gencration' of fire in 
the Powderis momentary. Therefore the time of the rarefaction is extreme- 
ly ſhort,as being of one onely inſtant, if any moment betore that generation 
begin notto drive out the Bullet, the ſtroake muſt then be extreamely vio= 
lent, ſeeing that the diſtance is very great in reſpec of the ſhortreſle of the 

Arif.2. Meteor Time,vnto which we may adde the quicknes of the flame, whichis ſuch,that 
it will aotſtay here below the leaſt part @f time but willflye away. 


; THE OR, I4e 
T he longer the Chaſe of the Peece the ſtronger the ſtroake, 


Thegeneration of this firebeing made in an inſtant, the rarity ariueth at 
once, the violence preſt rechaſe our the ſhor, the flame flyeth making it iſſue 
By the tenth - Out,and the Ayreto come in to preuentemptinefle , and all as it were in an 
Theoreme.. jnſtant. Therefore the longer the Chaſe of the Peece is (being fortified and 
loaded accordingly) the more effeRuall ſhallthe ARion be, and the ſtroake 
themore violent , whereby it commeth to paſſe that long C#luerings carry 
further then great («»ons although with lefſe powder : yetthe force is bet- 
ter entertained by their greater lengthand better fortification to endure the 
full chargeof powder. 


THEOR, I5, 
A Peece renerſeth whey it diſchareeth, 


When the 2g»i7:07 beginneth at the botrome of the concaue ofthePeece, 
at the Toxch hole, the peece reuerſeth at the inſtant of the rarefaQion, the 
ventit can find, being onely forth of the T ouch-hole,beateth backe vatill the 
ſhot be gone out, And this maketh a Peece Mounted to ſhoote from alow 
vpwards,to reuerſe more then vponthe leuell or from aloft downewards : 
for that the Shot which is-heauy, and conſequently violent in his naturall 
deſcending when itis forced vpwards, it reſfiſterh more then cither ſhot 
downewards or leuell; and ſo the more the waight of the Bullet reſiſteth, 
the force that driueth out the ſhot, which art laſt it is conſtrained to obey and 
to yeeld the more to the reuerſe. But the Mettal ſuffereth the more when it is 

| refifted;as ſome men cauſe it by making a Rampart behind the breech ofthe 
Peece, againſt which it may ſtay,thereby to augment the force of the ſhot. 
From whence we may gather that the impreſsion of Reuerſe is onely whi- 
 leftthe ſhot is within the Peece + befides the Toxch-hole being made neere 
the bottome of the concaue doth notonely angment the reuerſe more then 
the Towch-hole were inthe midſt of the powder,or rather more torwares 
he PREY 7 whereby 
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whereby the powder would ffre together in the lefle time, and littleor none 


goe ovt vnfired, reuerſe leſſe, and make the fury of the Shot the greater : 
And this maketh the ſmall Piſtolls ſo pierced, to out ſhaot thoſe that hauc 
their touch-holes peirced at the bottome of their bores, - —_ 


: THEOR, 16, © 
CA Peece of Ordnance ſhootetb further'in a right line, froma low upwaras. 
then from aboue downewards, except Perpendicularly, 


To the ſhot made ypwards, there is greater reſiſtance of the bullet, but 
when a ſhot is made downewards, the force doeth not onely worke, but the 
waight of the ſhot alſo by ir's natutall heauineſle, the bullet eaſily deſcends 
from the ſtrait line, falling vader expectation , whence it commeth, that- 
the right Range is further in Mountures, then in any Imbaſure, forthis pro- 
poſition is notto be vaderſtood ſo at the going out of the ſhot, (for all right 


| Ranges re all equally ſtrait ;) neuerthelefſe,thar.it is ſhorreſt ſhooting from 
aloft downewards, and longeſt vpwards, and the leuell being the meane be. 


tweene them both. 
76 32-2 * © FM 6s 
There are three chiefe moſt materiall and efficient cauſes of the greater 
violence of any ſhotte made out of great Ordnance, viz. the Powaer, the 
Peece, arid the waight of the Baller, 
THEOR, 18: 
Pow/er is compounded of three Principles, or Elements, Salrpetre, Sul- 
pher, and Cole, whereof Saltperre is it that giues the chiefelt violence, 
T HEOR, I'9, 
Albeit Saltpetre bee indeed the onely, 'or moſt materiall cauſe of thevi- 


olence ; And that Powder commonly found moſt forcible. thar is richeſt of 


Petre, yet is therea certaine proportion of PerfeRion of theſe three Com- 
ponents. And that in ſuch ſort, as if you adde more orleſſe Pette, the vio- 
lence ſhall abate. | 


THEOR, 20. 


Although Powder bee alſo the moſt efficient cauſe of the force and vio- 
leace of any ſhotte, yet is there ſuch a proportionall charge of Powder 
to bee found for euery ſeuerall Pcece, inregard of the proportion of her 
charged and vacant Cylinders, as giuing more, or lefle, then the ſame pro- 
w——__g charges, it ſhall diminiſh, and not increaſe the violence of the 

otte. - 


: T HxrO R, 21 oy 
If any two Bullets of equall quantitie , but vnequall waight, bee let fall 
from any loftie place to the Horizon, the more weightie, ſhall euer fall the 
more ſwiftly : albeit, not porportionally totheir weight ; which Axiome is 
indecederronious, albeit, a great Phileſopher hath aucrred the ſame. 


| If two equall Bullets of different waight, be ſhot out of oneandthe ſame 
| A ; Pecce 
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Peece direly to- the Zenith , both Bullets being of maſſic metcall, and 
charged with one quantity and kinde of Powder, the lighter ſhall alwayes 
outfiie the kezgier, Bur ſuch kinde of Bullets they may bee charged with 
all, as the heauier ſhall outflic the lighter, alrhough they be both ditcharged 
with the ame Peece, and quantity of the ſame Powder, 


THEOR, 23s : 


There is ſuch aconuenient waightto be found of the Bu/er, in reſpeR of 
'" the Powder and Peece, asthe Bullets mettall being either heauier or lighter 
then that waight, ſhall rather hinderchen further the violence or farre range 
of the ſhot. vſ "I. EY 
_=_ THEOR, 24s 

There is ſuch a conuenient Proportion to be found of the length of every 
Peeceto his Bore or Bullets Diametre in reſpec of the Powder, and waight of 
the Ball, as either encreafing or diminiſhing that proportion. it ſhallabare 
alſo, and hinder the violence of the ſhot. 


R _ THEoOR. 25. 


This proportion exaQlly found in any one Peece, doeth not hold in all 
othcr,and yet the difference and alteration is ſuch,as may be reduced to rules 
certaine. 


THEOR, 26, 


Beſides theſe three moſt materiall cauſes of violence, the Randons alſo 
and different Mounts of Peeces, cauſea great alteration, not onely of the 
farre ſhooting of all Peeces, but alſo of their violent Batterie. And albeit 
the different alterations are very intricate and ſtrange, yer hauethey a T heo- 
ricke certaine. | | 


THEOR, 27e 


There are alſo many other Accidentall alterations happening by reaſon 
ofthe winde, the thickneſſe or thinneſle of the Ayre,the heating or cooling 
of the Peece, the different manner of charging by Ramming faſt or looſe 
the Powder, by cloſe or looſe rouling or lying of the Bullet, by the vne- 
quall recule of the Peece in his Carriage or deformitie of the Axtree, with 
diuers other ſuch like, whereof no rules certaine can be preſcribedzto reduce 
theſe vncertaine differences to any certaine proportions : but all theſe are 
by Praiſe, Diſcretion, and Iudgement to bee confidered, and vaiformely 
guided and performed in their beſt perfeRion. 


THEOR, 28. 


Any Peece mounted go. grades aboue the Horizon, throweth his Bullet 
moſt violently immediatly after the diſcharge,and then the motion groweth 
ſlower, till the Bullet be cometo his vtmoſt Altitude, and then by Perpen- 
dicular falling, encreafeth by little and little, his ſwiftnefſe againe,cuencill it 
cometothe Horizon. But at all orher Randons, it falleth not ſo out, 


| THEOR. 29. 
Albeit inthe ſubtiltic of Geometrical Demonſiration,no part of the Bullets 
A a oe LE violent 
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II 


violent motion, canbeetruely aucrreda right or dire line f hs p———g—_ 
Perpendicular : yetintheſcexpeitiments Mechanical, Thas firſtpa waa aa 


jolent motion ( I meane ſo farre asthepeece is ſaid tocarry 2gjye. x 
beli ſo neerethe dire, is, and may well betermed the dirc line, yo 
water leuels are accounted in all Mechanicall operations, the perfeceſt 
leuels and direeſt lines. Albeit the ſubtiltie of Geometrical! Demonkfrati= 
on, docth findethem notrightor dire, but Curue or Circular, , 


-” | *THEOR, 30, | 

Whenany Peece is mounted direQtly to the Zenith, Then doth his mo: 
tion violent ( being in that ſcituation direRly oppoſite tothe naturall ) Cate 
ry the Bullet in a perfeQ right line, direRly vpward, tillthe force of the vio. 


lence be ſpent, and the Naturall motion haue gotten the viQtorie. And chen 
doeth the Naturall rerurne the Buller downe-ward againe, by the very ſame 


perpendicular line. And fois the whole motionof the Bullet in this caſe a 


very direct perpendicular tothe Horizon, 
| THEoR, 31, 
Bur if any peece bee diſcharged vpon any Angle of Randon, albeit the 


violent motion contend to carry the Buller direQly by the line Diagonall; 


Yet the perpendicular metion being not directly oppoſite, doeth though 
vaſcnſibly, cuen from the beginning by little andlictle, draw it from thar di- 
retand Diagonall courſe. And asthe violent doeth decay,fo docth thena- 
tarall encreaſe : and of theſe two right lined motions, is made that mixt 


 CurueHelicall Circuit ef the Bulles. 


TH.EOR, 32, 


Any peece therefore diſcharged at any Mount or Randon, firſt throweth 
foorth her Buller direRtly a certaine diſtance, called of ſome Gunners their 


Point- Blanke Range, and then it maketh a Curue declining Arke, and after 


finiſherh cither ina direc line, or nighenclining towards it, 
TutOR. 33. 
The further that any peece ſhooterh in herdireQline, commonly called 


Point» Blanke, the deeper alſo ſhe pierceth in her battery, if the bullet beenor | 


of ſubſtance brickle or frangeable. 


THEOR, 34. 2 Nog 
The more ponderous a Belt is, the more it ſhaketh in Battery, albeit, ir 
pierce not alwayes,{o deepe 3 as the lighter or lefler ſhor conueniently 


charged. 
| THEYOR, 35, 


Any two Peeces of Battery Ordinance,charged with one kinde of buller; 


"and ſhot into one Rampire of maflie yniforme kinde of Subſtance, ſhall 
. euer make their profundities of piercing proportional, to their leuel Ranges 


Horizontall ; andifthey be diſcharged, cither lenellor at one grade of ran 
doen, and at like diſtance, 
THEOR. 36; 


: Any two Peeces of Battery, diſcharged into ahy Rawpirh, of vaiforme 


I— — 
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duced to a Theoricke certaine. 


 maſſieſubſtance, ſhall ever make their piercing depths proportional ro their 


lincs Diagonall, albeit theſe Pecces be diſcharged from different Randons 


ſoas they barter at like diſtance. 


THEOR, 37. | 

As Avrchimides line Helicall or Spirall, is made by the dire motionof 
apoint carried ina right line, while that right line is Circularly turnedas 
Scmidiameter vpon his Circles Center : So 1s this Artillery Helicall line of 
the bullets Circuit created onely by two right lined motions, becomming 
more or lefle Curze according to the difference of their Angles, occaſioned 
by the ſcuerall Angles ofthe Randon. Whereupon by demonſt:ation Gee 
ometricall, a T heoricke may bee framed, that ſhall deliuera true and perfect 


& 


_ deſcription of thoſe Helicat lines at all Angles made betweene the Horizon 
and the Pceces-lines Diagonall, 


| THEOR, 38 | 
Theſe dire or Djagonall lines, are alwayes longeſt when the Pecces 
Axis is direed to the Zenith. And alwayes as the Peeces Axis declineth 


more and more tothe Horizon, So doe rhe Diagonalllines grow ſhorter, 
andat the leuell Horizontall, ſhorteſt of all, 


- Theſe dire@ lines Diagonall, albeir they encreaſe in length at euery 
grade of Randon fromthe Horizontothe Zenith, yet is not their encreaſe 
vniforme or proportionall, either to their degrees of Randon, or Horizon- 
tall Ranges, nor yetto their Circuits or Altitudes, and yer ſuch as may be re- 


* HEOR, 40» 

- The middle Carne Ails of the bullets Circuits, ompounded of the violent 
and naturall motions oi the buller, albeitthey be indeed mecre Helicall, yer 
haue they a very great reſemblance of the Arkes Conicall. And in Ran- 
dons aboue 45. they doe much reſemble the Hyperbole, and in all vnder 
the Ellzpſis ; But exaQly they neuer accord, being indeed Spirall mixt and 
Helical. | 

THEO Rx, 4t. | 


Any Peece diſcharged at any one Randon with like bullets, and ſeuerall 
charges of powder, ſhall make both their lines Diagonall, and Curye Cir- 
cuits 01 different longitude, butthe Curue Arkes ſhall always bee as Para- 
lels, and their Longitudes proportionall to their lines Diagonall, 


THEOKR, 42, 
 Thelaſtdeclining line of the Bulers Circuit,albeit, it ſeemes to approach 


" ſomewhat to the nature of a dire line againe, yet isit indeed ſtill Helical 


and mixr, ſo long as there remaineth any part of the motion violent. - Bur 
after that is cleane ſpent, the reſt of his courſe tothe Horizon isdireR, and 
Perpendicular, and a perfec right line indeed, which is beſt diſcerned in 
thoſe Gradesof Randon, whighare betweene the Zenith and the Mounc os 
Randoa Equorizemall, © © 


— - mw - . > 
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TrtoR., 43. | 
This declining line doth alwayes make a greater 'and greater Angle 
with the Horizon, As you raiſe the Peece toa greater Mount,till you come 
to the Mount &quorizantall, about which point the ſamedeclining line be- 
commerth, Perpendicular betore the Bs{ler fallto the Horizon. F 


THr£toOR, 44s 25s 


The Horizontall Ranges in all Peeces mounted from the Horizon to. 
ward the Zcnirh, doeth nor ſtill encreaſe, but at every Grade of Randon are 


| longer, till you cometo the point or mount Trepreal/, commonly called the 


vtmoſt Randon, which hath beene generally thought to bee the grade 45. 
þut is not ſo. And from that Tropicall grade vpward, the Ranges decreaſe 
againe till you cometo thegrade Aquorizontall,ſo called becauſe the Bulles 
then fallerh a like diſtance to the leucll Ranges. 


THEOR 45. OR 
This Aquorizontall Grade is as farre diſtane from the Zenith. as that 
Grade is from the Horizon, which ſhall cauſe the peece to ſhoot in the Ho 
rizontall plane, a diſtance equall to his higheſt Alritude, or longett line 
Diagonall. 


THEOR, FL 


The mounting of any peece aboue his Aquorizontall grade, doeth ſtill 
decreaſe her Horizontall Ranges, cuen rill it come ro the Zenith, Bur in a 
proportion different from any of the former, her Buller ending euery of 
thoſe Cucaits ina direR line perpendicular, 


TrEtEOR. 47. 


The Graduall encreaſe and decreaſe of theſe Ranges Horizontall, albeit 
they are equal in the Quadrant, yet arethey neither cquall ner proportio- 
nall in the Horizon, neither the Ranges nor their Interualls. Neither com- 
pared betweene themſclues, nor yer conterred with the Chords or Sines of 
their Arkes. And yet is there {uch a kinde of proportionall cncreaſe and de- 
creaſe of the proportion of their Interualls, as may be reduced toa T heoricke 
certaine. $" 

THEOR, 48. 


The Tropical Grade commonly calledthe vtmoſt Randon,js not as hath 
beene'generally ſuppoſed the Medium, or Middle betweene the Horizon 
and the Zenith, viz. 45. but rather betweene the Horizon and the Grade 
Aquorizontall, which will fall out much gigher 50. fromthe'Zenith, and 


' 40, from the Horizon, 


THEOR, 49. 

The higheſt C4/tizudeof any Bulers Circuit is fartheſt diſtant fromthe 
Peece, when ſh-e is diſcharged at her vemoſtRandon, and art all other Ran- 
dons either aboue or beneath chat Tropical Point : That higheſt Altirade 
is ever leaſt diſtant, and the baſes of theſe Triangles doe ever cncreaſe to 
the Randon Tropical, and decreaſe after, euenas the Horizont all Ranges ; 
but in proportion more different every one fromorher, 
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THEOR, 50, os . 


The Altitades of the Circuits of Randons doe not encreafe and decreaſe. 
as their Ranges Keriprocaly, but from the Horizon in every Grade tothe 
Zenith, doe fil encreaſe, but yer neither equally nor proportionally, neither 
conferred betweene themſclues, neither yet with fines or Chordes of their 
Arkcsof Randon, And yet the encreaſe and decreaſe oftheir Interualls pro- 
portions, ſuch as may bee reduced to a Theoricke certain. 


THuEtOR STIs 


_ The Hypothenuſall lines of all theſe different Circuits carry amixt propor- 
tion of the compoſition of the proportions of theſe A/rirudes and Baſes by 
addirien of their Squares; But are not proportionall to the lines Diagonall 
of their correſponding Angles of Randon. 


THEOR, 52s 


Any two peeces of Ordinance being mounted toany one Grade of Ran- 
don, ſhall make their Horizontall Ranges of their Bullets proportienall to 
the 41::3udes of their Cucuits, | , 


THEOR, $3s 


The Ranges Horizontall of anytwo Peeces diſcharged at one Randon, 
will bce alway proportionall to their lives Diagonall of the ſame Peeces 
Circuits. | 


_— 


THEOR, 54. 


The Herizontall leuell Ranges of any two Peecesof Artillery are cuer 
proportionallto the vemoſt Ranges Horizontall ef theſame Peeces, 


: TunOn, $$o ; ; 
And two peeces whatſocuer, diſcharged at one Randon, doe euer make 
their lines Diagonall, and lines of Altitude proportionall, howſocuer the 
proportions of their charges vary. 


THxroR, 56, 


And two peeces w hatſocuer,diſchargedat one grade of Randon vpon a- 
ny caclining or-declining plane : ſhall nevertheleſſe make their Ranges pro- 
portionall to their lines Diagonall, and Altitudes of thoſe their different 
Ranges. Albeit the pecces bee charged witha differeat kinde of proportion 
of Powder and-Bullet, ſoas the ſhort be made ina faire Calme day, asisin 
thete caſes alwayes preſuppoſed , becauſe for ſuch vacertaine Accidents 
there cannot certaine Rules Artificiallbe prefcribed. 


THEOR, 57, 
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I it $ THEOR, 53. 


When any Peece (being twice diſcharged at ſeuerall Randons, the one 
aboue, the other beneath the T ropike point) fhall make the ſame or equall 
Ranges ina Horizontal plane. The middlegrade berweene thoſe ſeuerall 
Mounts, is very nighthe grade of vtmoſt Randon : and the Peece Mounted 
to that middle grade , ſhall then make very nigh his vemoſt Horizontal! 
Range. | $ 


ns 
L ———— 


THEOR, 59, t £224 


The grade of vtmolt Randon or point Tropical of any Peece ina Plane 
Horizomall, ſhall not be the Tropical grade of that Pecce, inaplane decli- 


; ningorinclining, but an other Peculiar tothat Angle of Inclination or De- | 
 clination. BO, 


THEO R, 60, 


Any Pcece diſcharged at his grade of vtmoſt aduantage Horizontatvpon 
aÞlane inclining , ſhallnot make ſo great a Range as on his Plaine Horizon. 
zall : But contrariwiſc on a Plane diſcending ſhall make a farther Range, 


THEOR., 6th. 


A Peece diſcharged firſt at his due leuell, and againe at his Aquorizon- 
tallgrade, albeit in the plaine Horizontal they make equall Ranges, yer in 
Planes declining they ſhall not ſo doe , but alwaies the Leucll Ranges ſhall 
eucr out-ſhoot in all declining Planes the Range of that grade Aquori- 
zontall. | 


| | TH E OR,G2. 
A Pcece diſcharged at any grade from the Zenith to the grade Aquori- 


zontall, ſhall alwates makea greater Range in any Plane enclining or decli- 
ning, then on the Plane Horizontal. 


TH roR, 63. 


In all Planes enclining at all Randons betweene the Xorizentall Levell 
and point Tropical, all Peeces ſhoote farther in their Plancs Horizontal, 
chen on any Planesenclining , and contrariwiſe in Planes declining : But 
aboue the Trepike grade not alwaycsſo, but ſometimes, and not alwayes 


contrary. 


THEOR, 64. 


In any Plane whether it be enclining or declining, ifany Pecce of Ord- 
nance be diſcharged , being Paralelor Equidiftantto that Plane, and the 
firſt graze or bound noted. If the ſame Peece be withlike charge vaitorme- 
ly charged and diſcharged at ſuch an high grade of Randon , as may cauſe 
the Bullet Range the former Diſtance : That middle grade of the Quadrant, 


which lyeth betweene theſe two Mounts, ſhall be very nigh the grade of vt- 


moſt aduantage , for that cnclining or declining plane, The which io all 
ES plancs 
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planes enclining, willbeaboue the vtmoſt Range Horizontal, and in allde- 
clinings.ynder. | _—_ 
FY THEOR, 65. 


In all enclining or ——_— —_— as the grade Tropike of greateſt ad- 
uantage doth varie z So doth alfo the proportions eftheir Ranges, at every 
grade of Randon differ, whether they be accounted from the Zenith, or Ho= 
rizon Planes, enclining or declining. Burt yet in ſuch an aſſured and cer- 
taine manner as may be reduced to a Theoricke perfeR, 


THzO R. 66- 


In all Grades of Randons, & inall manner of Peeces, whether the planes 
be Horizontall, or vary by Inclinationor Declination , the Diagonal Lines 
ace ſtil] proportionall to thoſe of the planes Horizontal, reſpettiuely taken 
by Graduation from the Zenith, in all Peeces whatſocuer. But the Lines of 
Altitsdes, their Baſes and Lines Hipothenuſells arc cuer different incuery ſe- 
verall Angle, both of Inclination and Declination, and vary by ſuch adiffe. 


rent Proportion from the Horizontal, as they are to bedifcoucred by aſeuc» 
rall Methode of Calculation, CESS 


Tar OR,67, 


Such T beorckes, Scales, and Inſtruments, may be framed for the Invention 
of theſe ſtrange proportions of Alritades, Lines Diagonal, and Ranges Hori- 
zontal, as thereby with the aide of Calcalations Arithmericall, and ſome 
Rules Geometrical, a man may exaQly and readily diſcouer the true Cir- 
cuits and Ranges of the Bullets of all Peeces of Ordnance whatſocuer, 


mounted-howſocuer ; and vpon all grounds or planes cnclinipg, or decli- 
ning, that can be Imagincd, | * b : 


=, 


ih 


Definition 


DEFINIT 
ARITHMETICKE. 


0 li 


7 g Rithmeticke is the Art to number well, and is the gronnd 
==F of the Mathematicks, 


1 þ | | 
Of Notation or Numeration. 


The CaraQersare 9 ſigniticant,as 1,2,3445,6,7,8,9, 
. and 0, a Cypher, Remembring onely One, Ten,a Hun- 
mw Jred, reckon all your figuresor places from the right 
hand towards thelefr, alwayes making a pricke or daſh 
over every third figure, omitting the firſt : As fuppoſe this number were 
tobevalued, 4* 6 7 2* 3 5 6, So herein you fiad two pricks; then recko- 
ning backe againe from the laſt figures on the lett hand rowards the right 
hand, name after each figure pricked fo many times a thouſand as there are 
prickes towards the right hand, ſaying 4 with his prick, and the next pricke is 
foure thouſand thouſand, then ſay fixe hundred ſeuenty two thouſand, three 
hundred fifty fixe, and ſo of all others bce the places neuer ſo many, you 
ſhallnamerheir crue values totheir numeration, being the common begin- 
ning is knowne well enough : This ſhall ſuffice, 


The foure Principles of Arithmeticke in 


—— ' Whole Numbers, 

| Addition, | 
s | O adde is to Colle or aſſemble many Summes into one torallhegin- 
tion ning at the right hand, and ſo proceeding towards the left : as by the 


example following. Toadde :35s with 53:6, place them fo vader one another, 
char allthe firſt figures of the ſummes towards the right hand ftand right 


vadcr one another: and likewiſe all the ſecone figures and third, 8c. of cach/ 


ſum direQly vnder his fellow firſt, ſecond,or third, &c, Thus. as 5vnder 6, & 
mags 7 Vnder s, and vnder ;, and 5 vnderthe:, andthen ſaying 23 56 
 6and 6 make 12, whereof ſet downe the two-vader the two 537 5 
fixes, and carry one for the other rene vnto the next 87 ; 2, 
ſummeroadde to rand ;, ſaying oneand _—_ are eight, a as: $- 
2 | Phace 
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place the ; thereofynder the7and s, and carry one againe forthe other ten 
ro the next place, ſaying one that1 carry-ands, make 9, and ; make :- ; Of 
which I ſer downe thetwo,and forthe tenneagaine I likewiſe carry oneyn- 
to the next place, ſaying,one (that Icarryed) and fiue make fixe, and two 
make eight : which being the laſt, I ſet it right vader the fiue, & 2. and finde 
that they make totally 8232, 

Subftragion, 
TY SubſtraR is to take a lefler ſumme out ofa greater ; and to note the 
remainder or difference, beginning alſo at the right hand, and procee- 

ding towards the left. As to ſubſtfa& $875 from 8332 placing as before in Ad- 
ditioneach firſt,ſecond,andthird figure of the other thus 82 3 2 
As 6 vnder 2, and 7 vnder 3;and 8 ynder 2, and 5 vnder8, 5376 
And then ſaying 6 our of 2, cannot be, but borrowing tenne 2 536 
from the next place maketh the 2 tobee 12, then 6 out of 12 therere- 
maineth 6 : which ſet downe vnder 6 and 2, then fay 7 out of 3 leſſe one 
that was borrowed cannot be done, but 7 out of :2, that is x tenne borrow- 
ed out of the next place and z leſſer ,thatis 2 making 12 remaineth 5:which 
alſo ſet downe vnder 7 and 3. Then ſay 8 out of 2 cannot be, but $ out of 
I 1, that is, ene tenne borrowed of rhe next, and one lent out of the 2, ma- 
' keth together z to remaine. Laſtly, ſay 5 out of 8 leſle one lent thatis 5 
out of 7 reſteth 2. Andſo you ſhall finde that 5876, being taken from 8232 
will leaue 2356, which the precedent Addition proouecth true for the re- 

mainder. | 


Multiplication. 


TY Multiply fignifieth to augment a ſummeby it ſelfe,or by ſome other 
number, placing the lefſer which we comonly name the Mulriplicator 
vndermoſt,ſothat no figure towards the right hand outreach other, (except 
Cyphers) and then beginning at the right hand, and proceeding rowards 
the left, ſtill multiplying euery figure of the vppermoſt ſumme by each fi- 
eure of the lower, and ſetthe products vnder the line : as the example here 
following will demonſtrate to the eye. And for the morecaſy ſolution of 
- thispropoſition, it will be neceſſary to know by memory the produtts of 
the multiplication of rhe 9 ſimple Characters, 1.2.3.4.5.6.7.8.9. amongſt 
themſclues. As fiue times 7. make 35, andg times fixe make 54, &c, Now 
4563 are giuen to be multiplyed by 327. Place the lefler number vnder the 
oreater with the firſt of it rowards the right hand vnder thefirſt of the o- ' 
ther,8: then draw aline vnder them thus, And ſay 7 times 3 make 2 1.Place 
the x vnder the 7 and 3, and carry 2 forthe 2 tennes 4563 
vntothe next place, and ſay 3 tinfe 6 make 18, and 2 327 
that Icarryed in memory make 20; whereof I ſer 31701 
downethe o, and carry the 2 to thenext, ſaying 7 9126 
times 5 make 35,and the 2 Iborein mindemake 37 ;__1.3 639 __ 
whereofT ſetthe 7 vnder the 5 and 3, andcarry 3 to 149186. 
the next place,ſaying 7 times 4 make 28,and 3 make ; | 
31,whichI ſer downe alſo, ſoI haue done with the 7, and cancellit, and be- 
gin with the 2, ſaying 2 times 3 make 6, which Iſer downe vnder the 2, and 
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carry x tothe next,faying 2 times 5 make 10, and  thatI carryed make 11: 
whereof1 ſet downe 1 and carry 1, andfay 2 times 4 make $8 and r maketh 
it 9, which I fer dewne alfo, and ſo Thave done with the 2. Laſtly, be- 
inning with the 3 remaining, I ſay firſt, 3 times 3 make 9,which 1 ſet down 
right vnderthe 3: And againe ſay 3 times 6 make 18, whereof I ſet downthe 
$andcarry the 1 to the next place whereſay 3 times 5 make 15, and i that 
Icarryed make 16, whereof Ifet downe the 6 and carry x to the next, ſay- 
ing 3 times 4 make 12, and 1 that I carryed makes 13, and ſo have en- 


_ ded, onely adding thenumbers vnder the line as you were ſhewed to do be. 


fore in Addition, and you ſhall findethe Products will be 14918651: which 
hauing ſee downe, may be encloſed betweene 2 lines as the Operation re- 
quireth- | 


Druiſion. 


'7* diuide isto ſearch how many times one ſome is contained in another, 
as if I would know how often 234 were containd in 5382, Place the 
oreater firſt, and the firſt ofthe leſſe towards theright hand + x 
vnder the firſt of the greater, thus, making a crooked line for +279 

the Quotient - and then ſay how often I hauec 2in5, ſay two 538 2 
times, which 2 ſerbehind the crooked line, or Quotient, and 2 z 4 4 (23 
there will remaine r, Then ſay 2 times 3 make 6, which taken 2 3. 

from 13, there will remaine 7, which ſet ouer the 3. Theo ſay 2 times 4 
makes 8, which take out of the78 aboue ir, and there will reſt the 70, ſo 
putting out the 8 and the 2 34, you muſt remooue the 23,4 one place neecrer 
tothe right hand as aboue is ſeene, Saying how many times two can haue 
in 7, ſay z times, and yetthere will remaine 1, Setthe 3 in the Quotient, 
and the 1 ouer the 7, and put our the 2 vnderneath. And then againe ſay 
3 times 3 makeg, whichtaken from ro ouer it, there will reſt 1, which I et 
ouer theo, and put out the 10 and the 3 vnder it. Laſtly, I fay three times 4. 
maketh 12, which being taken out of the 12, there will remaine nothing. 
Wherefore you finding 2 3 in the Quotient,or behind the crooked line,may 


\ conclude that 234 is 23 times containedin 5382, which was defiredto be 


& 


knowne. If any temainder had beene, it would haue made a Numeratour ro 
to the Diuiſour,&c. 


To extrad the Square roote. 


T 0 extra the true ſquare roote(or the neereſt that may be found) is to 
ſearch outa niiber,that being once multiplyed init ſelfe(with the remain- 
der if any be)will produce the number aſſigned. As ſuppoſeit were required 
tofindethe ſquare roote of 4489, put ynderthe 9 one prickr, and ynder the 
next 4another pricke, thus leauing one figure betweene the two 8 
pricks, and ſoalwayes ifthere were more figures , and after take 4.48 9 
the ſquare number or aeereſt thereunto of the number aver the 6 
laſt pricke, namely of 44, which isthe ſquare 36,which taken from 44, there 
will remaine 8, which placeabouethepricked 4, and take the ſquare roote 
of thezs, which iss, then doublethes, and it maketh ::, which take as oft 
as you can out of s, ſoas that the ſquare of the ſecond. number robeprodu- 
ced,mayalſo be extracted, and it will be foundto be 7: which a? 
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plyed by uz, will make 84, which taken fromss, there will remaine 4, which 
ſet aboue the 8, and multiply the 7in'it ſelfe, andthat.will produce 49; which 
taken from the 49. 0uer itthere will reſtnothing, and ſo,you ſhall finde 57 co 
bethe ſquare roote of- 4489; for 'multiply-s7 itin ſelfe, it will pro- 
duce 4489. 1  « | £ Op - foe nn 0% 
-  Toextraf the Cubicke roote | 

ToecxtraQt the Cubicke roote of any number is to finde. that number, 
that being multip!yed init ſelfe,and the produR againe by the. ſame number, 
will make the number afſigned (orthe neereſttheretoif the number benot a 
Cubicke.number.) Soto extract the Cubicke, number of ; 27.5 8, place one 
pricke vuder the firſt figure s, and another vnder the fourth figure 2, and fo 
further if there be more to leaue two figures between cach twoprickes, and 
looke (as before for the ſquare roote) how many pricks there be ſo made, ſo 
many figures there will bein the Quotient, and then ſecke the Cubicke root 
(or the neereſt to it) ynto32, which will be found to be 3, which 3 *: 7 5% 
multiplyed init ſelfe maketh 9, and that produd againe multipli- 3 = 
ed by 3, produceth 27 out of 3:,ſubftraQing «7, there will remaine 5, and that 
may be ſet ouer the 2,and the Quotient; alſo by it ſelfe, And then to find the 
2 figure of the Quotient, put down; and his ſquare 9.8: his Cube 27. Now we 
muft take anew number in the Quotient, ſo that when the :7 ſhalbe multi- 
plicd by the ſame number, which is = and the sby the ſquare of 2 which is 4. 
and againe thenew nutmber cubickely in it ſclfe,and placing the z produtts 
in order , as the operation here ſer downe ſheweth, and the ſame Agre- 
gate ſubſtraed from the remainder of the diuifion, that in this extration 
there ſhal want nothing,ſo the Quotient will be found to be 32,which mul-' 
tiplycd cubickely will make his Cube 32768. 


By the ſquare rooteall forts of Battalions are 
framed thus, vi}. 


Tomake a ſquare Battallion of Men, 


Ram the ſquare root of the number of men propoſed, and it will yeeld 
the number both for Ranke and allofor Fyle, 


ET 0make aBattallion ſquare of ground, 

* Allow 3 foote inbreadth, and '7 in length , which is the ſpace that euery 
Souldier occupyeth marching, Multiply the number of men propoſed by 3, 
and diuiding the products by 7,then extraQ the Square root of the Quotient, 
and that will be the number of men for the Fyles. By which then diuiding 
the faid number propoſed, and the Quotient will be the number of menin 
Rake. * ©. 


. Tomake a Battallien whereof the Front ſhall be to the Flancke in 
Es ON pe any proportion gin en, | 
. Multiply the number of men propoſed by the proportion appointed for 
the Flancke,and from the produdt extraQ the Square roote, which will bee 
che number of men forthe Fyles or Flancke. And againe to findethe mw 
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ber of men for the Front, Multiply the propoſed number of men by the 
proportion aſhgned for the Front. and from the produQthereof,extraRtthe 


Square roote, which ro 


ote will be the number of men for Front, 
To make 4 doubled Batallion. 


Double the number of men propounded, and extra&the ſquareroote of 


2nd it will be the number of men for Flancke. 
To make Batallion of a great Front, | 

Divide the number of men propounded by the number of men aſſigned 
forthe Front,and the Quotient will be the number of men for the Flancke, 
The Batallions (quare of men,orſquareof ground,are weake in Front,and 


thoſe of great Front,are weake in Flancke. 


The Spawyards molt commonly vie the doubled zatalliz. 


And the Hellanders the 


conſiſt but of tenne Ranckes. 
| By theextraQionofthis Cubicke roote you may find the ſolid capacity of 
any Shot,Ordnance and ſuch like ſolides: hereof we wil ſpeake morehereat- 


ter in his place, 


CA 1 able ſhewing the Square roote vnto 33 4, and the Cubicke roote 


, 


vnto 238328, Calculated by the Anthor R, Notton. 


329 | 23} 


29791 


————— 


1024 
1084 


I1i56 - 


1225 
1296 
1369 

1444 
I521T 
1600 
1681 

1764 
1849 
1936 
2025 
2116 

2209 
2304 
2401 
2500 


'] 2601 


2504 
2809 
2916 
$025 
3136 
3249 
3364 
3481 


3600 


3721 


3344 6: 


E 


'232 


GI 


32768 
35773 
39204 
42875 
45 656 
50653 
548 2 
539319 
64000 
68921 
74088 
81307 
85184 
87120 
97336 
1038323 
I 10592 
117649 
I 25000 
132651 
1.40608 


148877. 


I56464 
166375 
I75616 
185193 
195093 
208179 
216000 
2326981 
238328 


that, andit will be the number of men in Front : Then halfe that number, 


great Front, for they vſually make their Flancke 
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To finde the Fraftions Quantity, when the number giuen 


is not 4 ſquare number. 


VV! you haue extracted the Squareroote of any number, and 
that yet there reſteth ſomething after the extraction made,that 
ſheweth the number notto-be a Squarenumber, and.bcing very difficult 
to findetheroote of a number, not ſquare, exactly, but to come neereit: 
double the roote for denominicator, and take the remainder for numera- 
tor. Example, I would find the ſquare roote of 10, the greateſt Roote in 
10 1s 3, and; times 3 maketh 9, ſotheremainder is 1 for Numerator,and 
I double 6 for denominator, ſo the neereſt ſquare reote of 10is 3; which 
Is +, part too little, But if I ſhould adde 1 tothe double of the Roore for 
denominator,and take the remainder for Numerator, that would make 
the roote of x0:tobe 3*, which is roo much by z, part. , 


Of Fractions, 
What a Frattion is, aud to reduce Fractions. 


A Fraction is a part of a whole number, and the proportionthereof is 
tothe whole number as the Numerator is to the Denominator of the 
ſame, And wherethe Numerators and Denominators are great numbers, 
they areto be reduced into their leaſt denomination : which to doe, is to 
fide thegreateſt nnmber that will diuide them both, As I would abreuiate 
zoo, | finde 5 the number that is commonto diuide them both,and thereby 
firſt diuide 22558nd thereof commerh 45 for numerator, then I diuide 30 
by 5, and thar produceth 60, 1 ſay then 7 valueth as much as j->. But to 
findethe ſwalleſt fration, take 225 out of 300, and there will reft 75, and 
then Itake 75 outof 225, andthere reſt 150: then I rake 75 out of 150, 
and there reſt 75, which is the number I ſccke, whereby I firſt diuide 225, 
and the Quotient will be 3, thenl diuide 3ooby 75, and the quotient will 
be 4, ſo4and:3and3e>, are of one and the ſame value cquall amongſt 
themſelues,and one to another. And ſo you may-doe with any other fra- 
ion to reduce itto the laſt denomination. - 

Apaine, ſome fractions cannot be abreuiated, as :4,our of ſuch a fraQi- 
on take 2 or 3 ynities from the Numerator, that is, take 4. from +3, and 
there will reft *, , andreduce the. to, ſo?.,, and+ iscquall in value ::. 

To reduce many diuers Fractions into one denomination, Therecan but 
two of them bee reduced at once; as I would reduce ; and *into one deno- 
mination 'I ſet them thus, {{: And multiply the two denominators 
together, and they make 48, which ſhall bethe denominator, then Imul- 
tiply 6, the firſt denominator by 4 the ſecond numerator,and thereof com- 
meth 24 which I ſer apart for the firſt, then I multiply 8, the ſecond de- 


. nominatour by 5, the firſt Numerator which produceth 40, which I alſo 


ſet apart for the ſecond Numerator, cach {ct ouer the denominator "_ 
| C 
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beſo reducedtoiFand$or{; or rand47ecquall rot and. 


Addition of Fraftions. wo 

But ifall the Defiominators be alike, adde all the Denominators together, 
and ſet their common Denominator vnder the ſums of them,as £75 make *5 
OI 5 | 

Subſtraction of Fractions, 

To ſabſtraRtone Fration from an other, firſt (if they be not) reduce them 
to one Denomination, as to take * from which reduced, make £,for 3 and ?. 
for? then ſubſtrat1, from? reſts i. the remainder ſought, 

, Multiplication of Fractions, 5 

To Multiply Fraftions, youmuſt Mulriply the Numerators together for 
anew Numerator, andalſo the 2 Denominators together for a new Dceno- 
minator, as 5 by 57 produce 5: Or 3 01 7: Ort, 

Diuiſion of Fractions. - 
To diuide FraQtions one by an other the cafieſt way, is to make one of the 


Denominators to ſtand as Numerator, and the Numerator thereof as Deno- 


minator, and then to worke as you did in Maltiplication of Fra&ions : As I 
would Diuide { by ; I changing one, they ſtand thus and + and ſay 3 times 3 
make 9, and thar 4. is Numerator for the Quotient, and 4 times two makes 8 
for Denominator thereof : So ; Dinided by ; make ; the Quotient ſought. 


—__— _ WW 
——— 
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Definitions. 


Geometry is the Art to meaſure well, and is the 
Sinewes of the Art of Artillerie. 


(m7 hath her Originall from Poyzts, rights, crooked lines, right and 
oblique Angles, Superficies, and Bodies, 8c. 


A Poynt is athing that cannot be di- 
uided as A, | 


i: A 


A Line is 2 thing that hath Zexgrh 
without breadth & fcrueth for lengths, 
breadrhs, heights,and depthes, as B, 


C 
An Angle is the mceting of two 
C lines, ſoas they make not one /;xe, and 
= are either right lined Sphzricall, or 


'D 


mixt Angles, as C. Lo, 
And an Azelc is a right angle , a 
D blunt,ora ſharpe Axele. 
Anangle greater thenaright ang/e, 
15a blunt orabtuſe azele, as D. 
An angleleſſer then a rightangle, is 
a ſharpe or acute angle, as E. 
A ſuperficiesis thatwhich hath on- 
NS 2} ly 


* 
Mags 
- 


——_— 


K+ 
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Jo ly Length and Breadth , as a Quadrate 


Which is, Ypon the given right line a= 
any to make the Equilaterall Triangle / 7 \ 
adc. | } 

_ Withthe diſtance 4b, vpon «and 6 
| | deſcribe two circles, the interſeion C | A 
* x.Dew,1. * ioyncd with's and b, ſhall makethe \ 
Equilater tryangle abc required. ; | 
Andthenthe;.Pno.1. 
T wo vnequall right lines being gizen, > 


orTriangle, 8c. aSE.E. | 
A Body jsthat which hath /eagthard 4. x oy” | E 


breadth, and allo thickneſſeas a Cube, 
&c, F, 

A Tryangle is a ſuperficies , mac 
onely with three lines, and is cith 
right lined, or Sphzricall, as G. 

A'Quadrat or ſquare is a ſuperficies 
quadranguled,made of foure lines,as H 

A Circle is a plane Figure, contai- 
ned vnder one line, which is cal 
circumference thereof. as[ 

A Centre of a Circle is a pint in 
the midſt thereof, from whichall ri 
lines drawne to the circumference, are 
equall, as1. alſo 

A Trapezia, is a right lyned figure 
of foure vnequall fides, as K, 

The cſpeciall things belonging toa Gunner, being Arirhwerick (which we 
haue heercin briefely touched) and Geowerry which wee now purpoſe to 
point ar, and PerſpeiZive whercof hereafter a word for taking diſtances: And 
of cach of themin as briefe manner as 1 can, becauſe they arenot by neceſſity 
to be a: counted any reall parts of rhis Art and PraQiſe of Artillery, but only 
receſlary apendants thereto : For it is neceſſary rhat the Gunner ſhould 
know what a line, a ſuperficies, andabodyis, and how to meaſure cach of 
themzas well the right as the crooked, the leuell Hyporhenuſall & perpendi- 
cular & diametra] lines,and the Angles they can make right or obliques. And 
meaſure the Triangles, Squares, and Circles, the Globes, Columnes, and 

Clillinders: Andin effeR to carrie in his memorytheſe Definirions, Demends, 
and Common ſentences,of Enclids Elements : and eſpecially the firſt Propoſition 
of the ſame which teacheth. 5 


* 


How to make an Equilaterall T riangle. 


EvcLiD.,1l.PROPo0o.n, 


20 cut from the greater 8 right line equall 
70 the leſſer. 


-: Fromche Centre B,with the diſtance 


* | 
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A* cuCB8BinD, Þ will BDbece- *2-1- 
q uallto 4. | I5. Defcte 
' _ - Andtheg, Proro,r, 

T 8 divide a8 angle gigen by « ripht line 

-D is the midſt, or into 100 equal! parts, 

| To halfe the giuen Angleb ac, with 

\'c arightline, | 

From «$ * cut a4 atpleaſure, and » ;,1, 

alfo e equall thereunto, and draw the 
righrline D C, and make the Fquilater 
triangle D E F,and ioyne A F, which 
will halfe the giuen angle. 


Andthe 10.PRoPo.,n. 
To halfe a ginen right line as A.B. 
Vpon the right line 4 B, make the 
Tryangle AC B, theangle C#halfed. *1-1- 


Andthe11.PROPO. 1, DO? 
Toraiſt a prependicalar line C F vp. 
#7 4rigbt line E D from a point C therein 
giuen, 
Vpon the point Cſet the Compaſſes, 
 andon each fiderthereof in theline E D 
take cquall diſtances ar pleaſpre, and 
ypon them make * an equilater Try. +»;, ;, 
avgleDE F, and then draw the line 
F C which ſhall bee perpendicularto 
E D vpon the point C, 


Andthetz.PROPO, x, 
Fpon an infinite right line ab ginen, 
” from 4 point C without the ſame, tolet 
ed ————A fall a perpendicular right line C PF, 
| oh Oy Vpon the Centre C the Arch of a 
E A circle deſcribed, will cut the right line 
T7 AB.in D agd E,diuide D Einto® halfe * 10, r, 
at F, ioyneCtoF, and ſo CF will bee 


ws Fe D perpendicularly letfall a F vpon 4 B, 


"ho 


e 


yer by th,h Lord bs. , 
A right linea b falling vpen another 
right line cd, "_ » Hg right 
angles, or elſe angles equall to two right 
angles, | | 
' In the perpendicularity of Z B to 
CD, iris fufficiently manifeſt , bur if 
A B be not perpendicular in the poynt | 
B * ereQthe perpendicular Z B: ſowe *11. x: 
ſcethe angle 4 3 Cand the angle 48D 
taken together, to occupic the place of 
© as i 
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SS Shen anon es — Bott Li rs mote, | 
a == 


* 4 Axio.1 


* IG, Io 


* 23s I's 


" 29. Is, 


+31.1- 


*29, I, 


"Its I, 


"4.2, 


*3l[- Is 


che tworight angles E BG and E BD, 
Andthe21. PROP 0. Is 
if within « Triengle abC in the ſide 
bc, from the extreames of two right lines 
bdandcd, they are leſſe then ihe ſides 
A Bard AC, but the angle D that ſub- 


"tends 11,will be greater then the angle A, 


Continue out the fide BD to EZ in 
the tryangle B A Z, the fidesB 4, A E 
taken together, are greater then *the 
chirdBE, and D is therefore greater 
then* 4. | 
Andthe3z1,PRoPO.r. 

By 4 point ginen A to the ginen right 
lint BE 10 draw a right line paralell, 

Draw A D*that it make thealterne 
angle ADC equalltoD AF, and con- 
tinue FAtoE, and the Alternates be-. 
inp cqualls, the lines muſt be paralell. 

And the 32.PRoPO.1, 


Enery Triangle as ACB with oxe | 


fide produced ABtoD, The external 
angle C B D, willbeequall tothe 2 inter- 
zall oppoſite Angles A andE ,the three 
angles of a Tryangle being equall totwo 
right angles, | 
To the fide AC * make the paralcll 
lineby the point B namely B E1n theſe 
twoparalells 4Cand BE, theline of 
incidence CB maketh* CB ZE equall 
to EBD, and B cquall to 4: ſo the 
whole externe angle is equall to the 
two interne angles , to which let the 
third CB Athe common angle, , and 
the three angles of the Triangle cquall 
to. two right angles. | 
-Andrheg6;PROPO,n, 
Y pon 4 right line. AB giuento make 
the ſquare of equall ſides, and equal an- 
gtes A BCD. hs 
. From either cxtreame as A of the 
gluen line, let the perpendicular line 
A D be* erected equall to, the giuen 
live , and by D maketo 4B * paralell 
and gall the line DC, ioyte Cand B 
equilt, and paralel] ABC D yang 
D Aand C'B, they will be equall. And 


1 Axiew.r«the Parelellogram made? Fonjeccall 
0 IIEF? 1 EU SS Soo #9; an 
Th. .- &# wt * -- 


" 
6 


B IC 
;}E 
F | 
—< _ 
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| + vg Q 
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and becauſe the AnglesC and B opo- 

ficeto the rightangles «Land D, itis 

a reRtangle and*.* aſquare, 
Andthea7.PRroPo, 1, 


_.. © 1 the treffangled Triangle ABC, 


the ſquare that is made of the fide A-C, 


ſubtended by the right angle A BC being 
deſerihed , will bee equal! to the Squares 


ABED and B C G F,which ave deſcri- 
bed af the ſides contayning the rectangle, 
| Lerthe three Squares 4 4,4 E, and 
C F be defcribed , and1n a directline 
let. dB, BF,andCB, BF lye, and 
draw 3 L paralelt to 4 1, anddraw al- 
ſoBH Bl,cAG,andCD. 

The common angle 4 B C being ad- 


ded to. the rectangles D 4 Band1 AC, 
are* cquall to the Anzlcs 1 £4 B and + 


D AC,* andalſo to the tryangles, 
Andthes PRO? O,,.- 
Abesta Tryangle t9d: ſcribe acircle, 
Diuide any two of the ftdes into the 
* midtt by perpendicular lines-meeting 
in F, from whence craw arighr line to 
each angle, and by rhceir diſtance de. 
ſcribethe circle. F 4, F B,and F C,will 


.be* equall, and vpon the *centre B a 


circle is.defcribed about the ttyangle, 
I. * If the centre fall in the fidethe 
tryangle is reangled.ifwithin Acute, 
if withauc obtuſe angled. 
- 2, By three points not being ina 
. right.lire to deſcribe a circle by this 
proportion, for iey ne the 3 poynts and 
you haue a Tryangle, 
And the Corolaries and the Scholion 
thereof, VII, n 


+ Tocueryregular figure that is equi. 


lateral! and equiangled,a circle maybe 
as well * inſcribed by the diſtance of 
the perpendicular, as ſubſcribed with 
the diſtaneeto the Angles , and thoſe 
cutia halfes, | 
Andthe 10P x6? 0. 4. | 
To wake dn Waſceles Triangle that may 
ham either of the angles at the Baſt dou- 
ble 191he reſt. Hr o 
Any? giuen/ line as x4 B, that the 
; | reaangle 


0. 30. fs 


TI 


2 Axiom. 
* 4+ Te 


af IO.T, 


T 6. Fo 


# 


* IIe3Is 


TW _— I - — q 
EE gn prin 


» hs —_—— 
——_— CPE Ex 
=: ———- 


| 
ii j4 
L bi 
b G 
1 "Y * ” 
x x 47 
by | : "S: 
By '& v3 
v3 6 Rn, 
os * of 
' £ 3 
, " 
a) 17; 
. 1 bn 
k Fi. 
4 if 
br gh 
y , * A 
: h 
4 ; 
il y1 My J 
b | mY 
{ (Ct 
J\ MJ 15" 
: b) 6b 
# Y % 
\ 42. g*4 
. , > * 4 
; L "off 
F > {1208 
i of # 
3 v; vg 
it, 8B? 
xt 8 by *1; 
* BER: 
- bY . 5 
Fg » Heb WED 
. - p 
IN "$f $1) 
" Þ $Y 
« 2 . 
«> WE 
7 > 
: A Wy 
446 
4 
Q Þ: 
Þ. 4 {7® k 
$#'. > 4 , 
' TL . 
$f +6 
'S -. 10+ 
Z ( r 
Py / : F 
41 ' ob IR WE, 
b F x 
þ . i 
Þ* "hf 4 
bo ? + 
ff Bath 
2 by * 
: at? 7 
n * LF 
rr + Y 
: {4 
;- FTP 27 
: 3 ap) 
" 1 2 44 7 i 
£; : a 1 
$214: F) 7) 
4" ae! 
, Py #2) i 
Fo 4. © IF2 
£ "VI ZEEA: + 
4 OE 'N 
y 3 v1 x 
4 * >, $ 
Le het 
" LF VE 
£5 n  {* Lam 
ad 4 W 
+. (RE. 
4 hn q 
- "AS RETIH! 
' OTH 
% x7 Ks 
Z > P 
7 bore +1 
. bc y 
4 1's 
2 Þii% 
WR yt. 1 
” - 47 «4 
x & OO 
z 4 n &#$:5 
ITY 
4 £ ont X 
| \.% 6 « 
V WHHKS 
. tic: hoy 1 
ETFS, 
. ” ul | 
j 4 
+ iy ip ' 
LARS. 
hed” 
83% $3, 
24. 6. 07 85 
i F405 
4 OWN 
+ if 4 244 
» T* Bo 4 
F "EY? 
1 © 26" " 
FA Ft © oh 
Is 4} 
>; C 
C=O i4% 
Aſt \% 
: 93 
8883 5 
(2 
af 
: :o 2 


- x P_— - 
- —— rot 
X ,--- . — 
os . : Y ” =s 
_ IS A - 
i —_ 4 i. _—— 
— —— © 
6 4 _ - 
-*- I ""_ 


The Pratliſe of Artillerie. 


* 11.1. 


*28. 6, 


 rightline infinicely extended, wherein 


reQangle vnder 4 Band CB, may bec 
equall rothe ſquare of 4 C, and by the 
diſtanceof A B ifacircle be deſcribed, 
it will* make BD cquallto AC, then 
ioyneC D and 4A D, andthe Tryangle 
A CD may bee * circumſcribed by a 
circle. 


; Therefore becauſe theſquareof 4 B 


is equall to the reQangle , by the cut- 
ting of B 4, and the outward ſegment 
C Bit will be tangent, and the angle 4 
cotheangle CBD will be equall, and 
adde the common angle 4 D C, and 
A D Bwillthen be equallto the angle 
AandCD A, thatistotheangle BCD 
orB3: AndſothefidesÞ D, andC D, 
and C A will bee cquall, and likewiſe 
the angle Atothe angle AD C; and 
ſo the angle A 5 doubledBCD, or 
doubleat the Baſe B57 and D * in the 
Iſeſcelles tryangle B 4 D deſcribed, 
Andthea4PRorkPo,s. 

of the equiangles ABC, DEF of 
the Triangles the ſides are proportionalls, 
4 AB:o#BC, ſors CD19DE, andas 
BCroCA, ſo CEtvED, andas BA 


> #8AC, ſois CDr1oDE, which about 


equall angles B and DE, EBCA and 
E, AandD are Homozeneal ſides A B to 


DC, BCwCE, ad ACr DE, 


which ſubtend BC A,and BA, and CD, 
Band DCE | 
Let the Baſes of the Tryangles be BC 
and CE, & according to the quantity 
of the angles like ſcituate in one direR 
line, and BA and E P meete extended 
in F : Therefore becauſe the angles 
ACBandE, and DCBand B, arcc- 
quall, BF and CB will beparalclls,and 
alſo AC, andEF, and ACDF *a pa- 
rallclogram. | 
Andthe 12PRoro.s. 


T hree lines being given to finde « -- 


fonrthproportionall, RES 

. Of the lines giuen let A Bthe firſt 
and B Ctheſccond bee ſer ina dire 
line, and at any angle. draw a third 


ict 


—— 


A 


L —— 
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Fe ee 


ſet AD, the third given line draw to- 
ether DB,and by C draw the * Parel. 
ellthereunts CE, ſoit will be as* AB 
the firſt,to BC the ſecond, ſo will AD 
the third be to CEthe fourth ſought. 
- Andthe13z3PRroOPoO.s6. 

Two rieht lines AB, BC, being cinew 
t8 finde a meane properiionall betweene” 
them, 

Set the two right lines giuenin one 
dirc&liue as AB,BC, vpenallthat line 
AC, deſcribe the ſemicitcle ADC, 


» 


, 


21, t. 
* 2. 66 ; 


and from B* raiſe the perpendicular * 11.1: 


line BD, and draw AD,CD : there- 
fore ADCisa right angle(being ina 
ſemicircle )and BD the perpendicular 
maketh two triangles ABD and CBD 
*cquiangled, and therefore proportio- 
nall: Therefore BD is the meane pto- 
portionall, 
Andthei7 Proto, 6- 

If three right lines be proportional, as 
AtoB, ſaBioC, then that reitangle 
that 1s made of the extreames A and C, 
ſhall be equall to that which is made of the 
Megane B. 

Becauſe the meane proportionall B 
is twice put, it. will becas inthe 16. 
Pro, that 4 tight lines about 4 right e- 
quall angles, are* reciprocally propor- 
rionalls, Therefore reQtangled *and 
equall ; and contrariwiſe beingequal- 
ly reRangled about right angles, they 
haue their ſides reciprocally proport1- 

onals,viz.as Ato B,ſo is the ſame B to 


. », which wasto be ſhewed, 


Andthe25ProOPA. GO 
Any right lyned figure giuen 4 like, and 
in like ſort placed, to make another equall 
to the gruen, | 
Lt A be the right lined Ggure given, 
a like vnto which is to bee made, To 


= 


* 3.6 


I, Def. 6s 
j 4+ Ge 


theſice Þ CatanglecD x, letthe® pa- ® 44.45. 1: 


rale]logram x equall to it bee appli- 
ed: Agiine tothe fide of this »E there 
may be applyed contiguat to ED G, the 
Paralellogram x equall to a righe ly- 
ned figure B, vntd which it is to bee 

, Wes conſtrued 


S : 


r” 
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Ll 


*23.5 


*3-1T, 


i7olo 


* conſtrigedequally between CD'and 


. point I, anddraw I 4, I Binthe planes > FF 
.GCDandGEF.Aand ſo when as 4B - y y # 


DG *ſeeke the meane proportionall 
DN or IK: vpon whichthe right lined 
figure 4 is to bee made cqual}toB, 
Wherefore ſecing it is asthe firſt CD, 
isto thefflird DG,ſois FtoH, that is 
eAtoB,andeMtoL, and alſo Lis c- 
quallto * B:made like.to 4 which 
was to be done, | 
 andlaftlythertq,PROPo.,ITL 
'* 'Towhat planes ſoener E F \ 
ſameright ar ABis % 
aralelis, -” IS 
If they benot.,Yaralells being pro- 7 | 
duced, they will concurrets the parcs oO —————"FA1 
C,E, and* make the Segion GHa © | 
right line, inwhich any where take the . 


Is placed right to cither, it will beethe 
plane of the Triangle a I z,the angles 
L 4B and1 a B wouldberighr,which 
are neuertheleſſe * lefler then right an- >. 
ples, - Gs 


— _—_— —_ 
— — 


To meaſure inacceſsible Heights Breadths and Diſtances, and J 
takes platby my Coſmodelite with the deſcription thereof, — *_ - 


Yo the ſemicircle vader the Coſi modelyte there are two {quires Ge - 


_  V merricall,cach ſide ofthem being diuided into 120 equall parts, and* 


ypon the Centre of that Semicircle a-Rule or Index with the two fights 0-.. 
uer.or parallellynto the fiduciall edge thereof. As ſuppoſe Iwere to mea- 
ſure the diſtance from me toa Tree, to doe which, place the Semicircle; fo 
that the Index layd vpon the Dyametrall line may direR with the fight to 
thetree or marke,then laying the Index vpon the Semidiametre that is per- 
pendicularto the Dyametrall line,and chooſe ſome marke of competent di- 
ſtance whereunto the ſights dire, or els meaſure 20 or 100 yards, paces, or 
feet inthat line,and there ſet a marke, and then leauing a marke where you 
firſt ſtood, remone your inſtrument thither,and by the Semidiametrall line 
looking backeto the firſt ſtation or marke,thereby you may place the Semi- 
circle inthe firſt poſition , which done, turne the Index vnto the Tree or 
Marke, whoſe diſtance you are to meaſure and ſee whatnumber of thoſe 
120 parts it cutteth, then, ſay -by the Rule of z, If 120 allthe parts, 
the partscur,as ſuppoſe it were $0. What ſhall zoo yards which I imagine 
was meaſured betyeene the firſtand ſecond Stations giue, multiplying Le 
* b&--4h an) C.-5,2.v | = - e 


The Prattiſe of «Artillerie. 
third number 300 by 80,the ſecond number produceth 8000, which diui- 


ding by 120, the firſt number yeeldeth 66 yards *the diſtance ſo 
rig lo is | 


UI 
"DJ; 


#3 


—_— — 
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To meaſure the breadth of, a Breach. | k 


L Ay on the Index vpon the Dyametral line,and turne that to one ſide of 
the Breach, and the inſtrument remaining in that poſition,notethe num» 
ber the Index will cut when it is turned with his fights toreſpeRthe other 
fide of the Breach, then goe forwards or backwards vntill you ſee the laſt 
fide of the breach by ſome other number of parts (letting a conuenient d1- 
ſtance berweene the Stations) and noting the difference of thoſe parts, and 
the diſtance of the Stations meaſured, ſuppoſe, 50 yardsand the difference 
of parts to 20. Say by the rule of three, if r20,all the parts giue 20, the parts 
 cutby aſpeRof the Index, what ſhall joyerd vive, multiplying 70by 50 
2 pro» 


be Prathiſe of Artillerie. 


vrodocerh 3500 1 which djuiding by 120, yecldeth 20 yards, and 5 patts of 
ayard, thebreadeh ofthe Breach ſoughr. A height israken inthe ſame man- 
ner, onely reverſing the Planc of the Inſtrument perpendicular, which be- 
fore did lye Horizontally,imitating thereſt ef the worke as aforelaid. 


To meaſure the height of any Tower, or other thing by the 
., fradowitmaketh the Sun ſhining. 


Ake a ftaffe and place it perpendicularly neere the ſhadow youdefire 

to meaſure, marke the two ſhadowes of the Tower and of the Staffe, 
then ſuch as the ſhadow of the Staffe hath preportis to the ſtaffe, ſych harh 
the ſhadow ofthe Tower tothe Towers height. Example. Let vs ſuppoſe 
thelength of the ſhadow of the ſtaffe tobe 12 hand-breadths, and the ſha- 
dow of the Tower to be 45 foote; the ſtaffe was 8 hand breadths. Then ſay 
by the Rule of proportion: if 12 giue 8, what ſhall 45 giue : worke and yee 
{ball haue zo foote for the height ofthe Tower ſought, 


To meaſure the height of a Tower by a looking-glaſse, or the ſhadow 
thereof in a puddle of water, 


O'epoſc there isa Tree or Tower whoſe heightwe defire to know: Take 
a flat Mirror,or Looking-glafle , and lay it leuell or Horizontally vpon 
the guns ſome diſtance from the Tree or Tower, and then gocbacke- 
wards yntill in beholding in the Glafle you thereby ſee the top of the Tree 
or Tower, your diſtance from the glaſſe hath proportion to the height of 
your cyc, ſuch as the diſtance from the glaffe vnto the poynt righe ynder the 
top of the Tree or Tower, is to the height of the ſaid Tree or Tower, As for 
example, ſuppoſe the diſtance betweene the Glafſe and the Tower were 4.8 
foote, and the diſtance betweene you andthe Glafſe be 4, foote, and the 
heighe of your eye aboye the leyell of the glafſe to be 6 foote, ſay , if 4 giue . 
6, whatwill 48 giue, multiplying 48 by 6,produceth 288: which diuide by 

4 giueat tg tho Quotient 7ador the height ofthe Tree,or Tower ſovght. : 

6 


= 


: To finde any diſtance;heipht,or breadth by reſo luing the 
: > 4 riangle made by Stations ayd eMarkes, : 


O finde the vnknowne fides and 
angles,any 3 oftheſe ſides and an- 

les being giuen,. ſo one bee a ſyde, to 
Ende thereſt by Additien and Subſtra- 
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Rion.By the Tableof Logarithmes re» F | 
membringthis Theoreme , Thar the : 
Sydes in all plane Triangles arc in pro- 
portion one to another,as the Synes of 
the Angles they ſubtend, Zxample. 
Suppoſe that B, C, inthe Triangle, oo 
A, B, (,bethe height of a Tower, and 
let it be required to finde the meaſure 
thereof, and of the Hypothenuſall 
lyne 4 B, Firſt meaſure the diſtance fro 
Ato c ſuppoled 4opaces,then by the 
Coſmodelite or other inſtrumentplan- 
ted at 4, take the quantity of the an- ,, 
elcB AC, zodegrees, then by conſe+ 
quent theangle A4.B C will bethe com: 
plement therof 60 degrees(the angleat 
C beinga rightangle) andallthefides [40 
of aright line triangle being equall to | 
two right angles, ſothere is. already 
had 4 of the'6z. namely, the z angles 
and the ſyde AC. Then finding | 
the Logarithmes of the Angles, | 
As for the Angle fixtie degrees, 
and for the angle zo degrees, and {| 
for the reKangle C go degrees. 
Then ſay by the Rule of proportion, A 
if ACtheſyneofthe Angle A BC giue 
B Cthe ſyne of the angle B 4 C,, what 
gives AC 40 paces,and the Logarithme E 
of 4 C tothe Log of BC, and thence 
ſubſtrat the Logarithme of 4 BC, and 
the Log: of the ſyne remaining willbe 
2327 for B Cſought. 
Andfor A B, the Hypothenuſe ſay, 
if 1Cpgine 4B, what will AC 40 pa- 
cesgiue facit,4.6 + fere. - Bee 
Thelike may be done for all diſtan- 
ces and breadths whatſocuer, * « 4 
Thus much ſhall ſuffice fortheapen- 
dants, Now to the ptincipallmatrer it 


E, | 
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The Deſcription of the Horſe-litter, and the Coſmedelite, and to 
Delineate by eyther of them any Champion aſsigned, | 


Gb Inſtrument,the Coſmodelite is ſo plainly demonſtrated to the Eye by 
the Figure thereof, that itneedeth few.words for further deſcription , 
Only, you may perceive it to haue ſomany ſeuerall bendings, thar it may at 
once repreſent any two or three planes aſsigned: [t conſiſting of two con- 
centrick Circles diuided, one into 360 equall parts as at 4: The other into 
24.and a ſemicircle,cach Quadrant diuided into 90 equall degrees as B : and 
within each Quadrant is a Geomerricall Square, cach fide thereof diuided 
into 120 parts; It hath an Indez with ſightes, as C playing vpon a Center- 


- pinne, vndera boxe witha Magueticall Needle thereinas P-: Vpon the bor. 


rom of the Boxe iggaſted a Chair of the 3 2 Poynts, anda Limbe of 360 de- 
prees : It hath alſo a Circle with Toynts at the knee, with an Index as F, to 
inclyne or reclyne the Inſtrument to any Angle afsigned, the Checkes, the 
ſquare hole of the halfe ſlitts between D andE being the Index 8& mouing of 
rhe ſupporters of the ſaid Semicircle,& circles, Band A,as it,and altogether 
conſidered, arerepreſcnted at N to the eye very apparantly. 

Ie1s anexcellent and generall Iuſtrument, if it be well made, vnderſtood, 
and vſcd as it ought tobe : This ſhall ſuffice, with the former Figure in the 


31 forthe Deicription, and fome vſes thereof; Only a word or two, how 
* todeſcribe a Champion 1n plaine by ir, anda whole Region by the Horſe- 


litter, whoſe Figurc is alſo inthe 32 Page hereof ſhewed. 
> 


To make and Deliniate in Platte any Champion, or Region aſſioned. 
Fr ſhy, 3s 


"—_ Horſc-lirter trauclling of purpoſe, with the motion of the Wheele 
hanged in ſteclc Springs, roaling on the way, The other Wheeles 
which it turneth,giueth the Meaſures of Paces, Yeards, or Feete,conteyned 
between cuery rwo angles, and the Compaſle within, delivereth to the Ob. 
ſeruor (fitting within the Litter) the alteration of angles from time to time, 
which he diligently noting in a Booke, with all obſeruable things, as 
Townes, Villages, Hills, Woods, Rivers, Valleys, Parkes, Waſtes,and Inclo- 
ſurcs in his way notable,to protract by the degrees of the Necdle,or poynts 
cut,and meaſures found berweenc angle and angle, with the obſcruable Cir- 


' cumſtances nor forgotten; And bythe Coſmodelites Index and Needle no- 
\ tingthe degree cut, it reſpeRing cach obſeruable Marke, at the firſt, ſecond, 


third ſtation, &c. It need be of fo many noted, and the diſtance of each ſta- +. 
tion from other being meaſured with a Chayne, Lyne,or two Poles, or ſuch 
like, in knowne Meaſures alſo protracted, the true Platte of a whole Region, 
Mannor, Champton or Field, may beeaſily Deſcribed, by praQtizing duly 
what hath been already ſaid, 8 all D.ſtances, Heights, Breadths, & Profun- 
dities accelsible or inacceſible alſo meaſured : As Maſter Diggs in his Pan- 
zometria, and Maſter Rathorne in his third Booke of the Surweyor haue large. 
ly (with variety) &fgribed,. which with greateaſe, the diligent PraQician 
may well apply to eyther of theſe Inſtruments,which let ſuffice. | 

| _ THE 


ARTILLERIE 


f Cunaey, I. 
Of the generall definition and diſtingaiſhing of Ordnance 
. and Artillerie, 


Rrillery generally taken, comprehendeth all manner of 
artificiall Engines for the Wars, diuiſed or vſed xt any 
time, eyther to hurle Stones or Darts, or to ſhoote 
Arrowes or Bullets, orſuch like things, to, orat any 
remate Obie; and that with greater violcace and 
more certain direRion,then by the naturall ſtrength of 
any one mans hand can poſſibly bee otherwiſe perfor- 
med : Wherebyit appearethalſo, that Artillerie dif- 

fercth from all other Engins. Firſt, forthatall other Engins exerciſe their 

violence eyther ypon ObicRsat hand, or ſuch asare eyther ncere ioyned 
vato themſelues, without whoſe preſence or contingencie they effect no- 
thing atall : whereas Ari:Herie exerciſerh her force and violence vpon 
things farre off, euen when the Obietis not preſent or neereit. Secondly, 
in the exerciſe of other engins, the ſpeciall thing required is ſtrength and 1a- 
bour, rather then any great Art or Skill. Whereas inthe vſcand exerciſe 
of Artillerie, the principall thing requiredis Art and Skill how todire&and 
bend the ſame vnto the aſſigned ſeruice : without which they doe altoge- 
ther worke in vaine, Thirdly, the proper vſe of other engins, iseither to 
draw ſome thing vnto them as Capſtayne doe to thruſt or to re- 
mooue ſome thiog fromthem, as Skrewes to heaue vp, as Pumps and Pyl- 
leyes, orto prefle downe as Preſſes, 8&c. which moſt commonly ſerue at 
home for private vſes, whereas Artillerie ſerueth to ſhoote and caſt foorth 

Bullers, Balles, Arrowes, Darts, Stones, and diuers ſorts of Shor, ſer+ 

uing for the publike. wares both at home and abroad, aſrell defenſiuclyro 

repulſe and deſtroy the affaulting Enemy, as offeaſiuely ro ſpoyle, kill, an- 
noy,beat and weaken the Common Aduerlary inhis Towas, Forts, —acaeng 
| cetes, 
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Fleetes, Shippes, Ports,SubicRs and defignes. Arrtillerie therefore accor« 
ding tothe times may bediuidedintotwoſorts.: namely, Ancient and Mo, 
derne. Each of which according to Magnitude may bee againe jubdiuided 
intotwo ſorts alſo; namely,Great and Small. The Antient Great Artillerie 
werethe Catepult , Baliſta,Scorpion and Kams, The Anticnt ſmall Artillerie, 
the Long-bow, Croſſe-bow,Sling,& Slurxe-bow.The Moderne great Ar- 
rillerie are:the' great Ordnance, being the principall Subie& both of this 
and the former Treatiſe, which in their places areat large particularly de- 
{cribed, & diſtinguifhed;herein the ſmall moderne Artillery are, the Long 
bow and the Hand-gunnes. As theHarquebuſe, Musket, Caliver,Carbyne, 


>{fiudy rothe Gumners Office to mannage or praQiize, being no way exa- 

ed froany accounted within the compaſſe of the 7 74ine of Artillerie: So 
I therefore forbeareto ſay much ofthema referring their Practiſes and Po- 
ſures to the iudirious inſtructions of Valiantand Worthy Gentlemen, who 
haue delighted inthe profeſſion, vic,and praQiſe of thoſe Armes. For the 
Long-bow; although it be now growne ſomewhat outof warlike vſe, ſince 
the invention of ſmall gunnes, yet bowes and arrowes being both ancient 
and generall wallike inſtruments,and were of two ſorts,viz. the Long-bow 
andthe Croe-bow,The Long- bow is{o wel known that it needeth no de- 
ſcription: which doubtlefle of the two it was firſt inuented and praRiſedin 
the Watres, as being the more ſimple Engine of the twaine, whoſe antiqui- 
ty .is furely very great, and ſeemeth to haue beene before Noahs Flood: For 

Imighty God promiſing to Neab and his ſonnes, that hee would no more 
deſtroy all fleſh with the waters of a flood, he giueth the Rainebow for a ſure 


| eltugy and Piſtoll, the particular vſcs of them as they appertaine, net ne- 


* token thereof, which hee there called his Bowe, diftinguiſhing the ſame 


from mens bewes, as things then familjarly knowne to Xeah and his 
ſonnes. And as it is ancient, fo it is alſo ef great force, by reaſon that all 
things therein almoſt doc worke ſecundum naturam, For firſt the Naturall 
and proper worke of the Chords, finewesand ligaments of Mans arme are 
todraw and pull ynto it ſclfe,rather then to relate themſelucs to thruſt off. 
Secandlv, the matter whereof the Bow is made, be it of wood or ſtcele, by 
nature ſtiffe and ſtarke , being bent with the ſtring and drawne compaſle 
with thearme, whilſt it yeth out to the ſtraightnes which irnaturally hath, 


. and ſofulfilleth his naturall worke, Thirdly, the Arrow artificially made, 


Mach.g.17. 
Tit.Lindliib.7, 


Chron.25-23. 


Ierem.4 6.9. 


Iudeth 2 «IF. 


and proportioned to the ſt:ength of the Bow eafily hangeth in the ayre,and 
Kyiftly and gently ſlidcth through the ſame, Thegenerall vſe of it in all war. 
like nations may appeare, That the bow was inſpeciall vſc among the He- 
brewes, Many places of Scripture verifie, and the place of their ſeruice was 
inthe Front of the battle ; and amongſt the Philiſtims, for Sev/ was ſore 
wounded with the ſhooters of the Philiſtims. and amongſt the Zgyprias,king 
Tofias was hurt with the ſhoaters of Phars Necboking of «£gypr: & amongſt 
the 4ſſhrians, Achas was ſlain with one of their arrowes:am6gſt the Citizens 
of Rabbab the eAmonites their ſhooters ſhot from their walls againſt the ar- 
my of 1946: amongſt the men of Cedar, Arabiens and 1ſmaelites, whoſe ftro 

archers © od threatneth ſhould be fewer, amongſt the Lidiays whom G 

calleth fo: rhwith their Bowes againſt the diſobedient children of 14s : a- 
mongſathe 4{57i6us 3 Holopherwes having in his army 12009; agew La 
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'backe. And tobec ſhort, if wee ſhall reade the ancient Hiſtories of the 
Greekes and Romanes we ſhall finde thebow and arrowes every whereſo 
vſuall a weapon, that moſt nations haue continually yſed them : amongſt 
whom our Englith Nation hath bcene equall to the beſt,- as all Chriſten- 
dome canbeare vs witnefle in many battles; eſpecially thatwhich our Na- 
tion did for Ferdinand king of (aftilevnder the leading of the Earle of 
Bedford,who with 10000 Engliſh bow-men,armed befides their bowes and 
arrowes;with battell-axesthat hang at their backes, whereby he obtained 
ſo greata vicory,that he &his ſucceſſors hauceuer fince carried the ſheafes 
of arrowes,and the lopg-bow in their ſhicld, andalfo on their coyned halfe 
Royalls. | | 

. The ſecond ſort of Bowes is the Croſſe. bow, which Titus Lizins calleth 
Scorpionins modicum , partly by reaſon it hath the likeneſſe of that beaſt 
when thearrow is placed therein, andpartly by reafon of the like manner 
of hurting, watchingall occaſions whenand whereto ſtrike ſureſt. 


Cray, II. 


IPheren is diſcourſed who were the Inuentors of Gunnes 
and Gunne-powder. 


Auing vndertaken in the former booke, calledthe Art 
_ of Great Artillerie, to ſhew by Definitions, Theoremes, 
' andcertaine 9ueſtops, the Speculative part of the Art 

of a Caxonter,l hauenow alſo thought fit inthe ſecond 

part bythe rule of reaſon to demonſtrate the Practicke 

part thereof, and to deſcribe all forts of Ordnance, 
Cz» aſwell ſuch asarc, and have beene vſed in forreigne 
Nations, asthoſe that are founded in England , and both the ancicnt and 
the moderne of both : wherefore I holdit needfull for compiling of the 
whole worke as compleate as I can,todeclare by whom,and how this fo di- 
velliſh an inuention was firſt brought to light. Yfano reporteth, that the 
inuention and vſe aſwell of Ordnance as of Gunne-powder, was in the 85 
yeere of ur Lord, made knowne and practizedin the great and ingenious 
Kingdome of Chine, andthat inthe Maratyne Provinces thereof , there 
yet remaine certaine Peeces of Ordnance, both of Irenand Braſſe, with the 
memory oftheir yeares of Foundings ingraued vpon them,and the Armes 
of King Yitcy who he ſaith was their inuentour. And it well appeareth alſo 
in ancient and credible Hiſtoryes, that the ſayd King Yitey wasa great En- 
chanter and Nigromancer, who one time ( beeing vexed with cruell 
warres by the Tartarians,) coniured an cuill ſpirit that ſhewed himthe viſe 
and making of Gunnes and Powder : the which hee put in Warlike praiſe in 
the Realme of Pegs, and inthe conqueſtof the Exſt-Iwdies,and thereby qui- 
etcd the Tartars, The ſame being confirmed by certaine Portineales that 


hauetrauelled and Nauigated thoſe quarters, andalſo affirmed by alctter . 


ſent from Captaine eArtred written to the King of Spaine - wherein recoun- 
ting very diligently all the particulats of (hyva, fayd, that they 
long fince vſcd there both Ordnance and _—_— and affirming ay 
| t 
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chat there hee found ancient ill-thapen Peeces, and that thoſe of later 


Foundings are of farre better faſhion and merrallthen theit ancient were, 
Somecalſo imagine that Powder and Ordnance were invented by the fa- 
mous Mathematitian Archirvedes, who made vic of them atthe ſiege of Syre- 
cuſs in Cicillis,, and they ground that ſuppoſition vpon Yirruuins, who 
reporterhthat one of his engins with a terrible noyſe did ſhoote foorth 
great Bullers of ſtone : which by reaſon of that report could neither bee ſup- 
poſed the Catepalta,Baliſta Scorpion,nor any otherofhis knowne engins. O- 
thers ſay that Ordnance and Powder were vſcd inthe time of A/exander the 
Great , who hauinga purpoſe to beſiegea City neerethe river Ganges, 
was diſwaded from it by ſome of his good friends that told him, the Ci- 
tizens thereof were ſo much fauoured of __ that he viyally ſene Light. 
»inzand Thunder from their walles, that deſtroyed whoſocuer offcred to aſ- 
faultthat City. And indeede if we ſhall well gonſiderthe nature and effec 
of Powder and Ordnance, we ſhall findethem to come ſo neere vnto natu- 
tall thunder and lightning, that I thinke we may wellſay , that as Nature 
hath long time had her Thunder and Lightning, ſo Art hath now hers. D;- 
enifies Halicin his firſt booke of Antiquities reportcth, that Alladins the 12. 
Kiog of the Latins after e/Ernees,had inuented a meanes by artto counterfeit 
Thunder and Lightning, of purpoſe to make his Subfectsbeleceue him to be 
a God, yet inthe practiſing thereof he burned his houſe and himſelfe toge. 
ther, each of which may be probably coniecured tobe done withthe ma- 
terialls of Powder and Ordnance. Others affirme that a Monke of Germany, 


named Barthold Sheunart,otherwiſe called the Blacke. Vpon acettatne time ' 


(notthinking vpon Powder or Ordnance) inthe yeere of our Lord x;eo, 
hauing in his Morter a mixture of Sulpher and Niter for another vie, b 


 Chanceacoleof fire falling into the ſame , cauſedit ſoto rarificand blow it 


ſelfe away : that hee beeing therewithaftoniſhed, ſearched into the cauſe 
therof, 8 vpon further tryalils, he found that the hot and dry qualities of the 


' Sulpher being with coale and moyſture combined and wrought together, 


with the cold and moyſt qualities of the Nyter, was apt by force to be ſo- 
dainly valoſed with great rarefaQion, wherby by little andlittle he brought 
that vohappy inuention of Gun-powder and Gunnes to perfeion, to make 
; vſe thereof in Warres: which he revealing in ſhort ſpace made it common, 
| Beralass ſaith.that ar the firft invention of Ordnance they were all calledby 
; the name of Bombards(a word compounded of the verbes Bombo,which fig. 
nifierth to Sound, and of Ardeorto burne) and they that vied them, they cal- 
led Bombardiers, which name is yet partly retained. After which,as Berthol. 
aus ſaith, they were called Txracioand Turrafragiof the breaking downe 
.of Towers and Wals:and by 1ehs de monte Regio,they were called T ormenti: 
; their Shot Sphere tormentaria, and the Gunners Magiftri tormentorum, But 
[now Ordnance are eyther named atthe will of the inuentors, cither accor- 
ding to his own name(asthe Canon was)or by the names ot birds and beafts 
of prey, for cheir ſwiftnes, or their cruelty: as the Faulconet Faulcon, Saker 
and Culuering, &c, for ſwiftneſſe of flying, asthe Bafiliske, Serpentine, 
Aſpike Dragon, Syrene,&c. for cruelty, whoſeſwiftnes, report, and terrible- 


ms & yay and wittily expreſſed bythe Latin Poct Favgrans, 
| (0n- 
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Continu cand terrificis horentia bomwbis 

Ara & flamifſerum, tormenta imitantia falmen, 
Corripiunt, Vulcane tum dum Theutonas armas 
Inventum : dum tela Touis mortalibas afers 

Nec Mora,Signantes certam ſibi quiſque volucrew 
Incluſum ſalucrum cineres ſulpharq, nitrumg:; 
Materiam accendunt Seruatainveſte fanille 
Fomite correpta diffuſa repente ſuris vis 

Ignea Circumſepta: Simulg; cita obice rupts 
Intruſam impellit glander volat illaper auras 
Stridula et exanimes paſcim per Prats iacebunt 
Deietie volucres nagno micat ignibus Aer 

Cum T onitru: quo Silua omnes Ripeq; recurue 
Et percuſſa imo ſonuecrunt equer funds, 


I mitated by the Author, in Engliſh thus : 


What Horrid roares proceed from Bowbards ſoules 
By ayre made fire,T ormentsof lightning flaſhes 
From earch exhald, with vapours: Yalcay howles 
For that now on earth men can make thunder daſhes , 
Ingenious Art now Aping Natures worke, 

Giues alſo name of birds and beaſts of pra 

Ta Gunnes,wherein maine cruelty doth bake, 
When powdred Peter, (oles and Nepths allay 

To force the Sphzricke ſhot routfiye Report, 
Andby Report to make the Welkin roare, ' 

And Siluan cauernes, Zchoes lowd retort, 

Batter, Sinke, Kill, yetayming miſchiefes mere : 
For mercileſſethey'l ſparenor high nor low, 
Poore,fatherlefſe,nor widdowes will they know. 
The deuills birds I thinke were fitter names 

To call them by,that ſpit ſuch cruell flames. 


R.N. 
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| Cay. [IL 4X 
Where Ordnance were firſt ofed in theſe parts. 


22 Anus Inerianns the Lirariee Hiſtoriographer, a graue 
4 © an{amnthentick Auchot writeth, that ia the yeare of our 
Sy Lord 1366. when the Warres were hot betweene the 

=} Yenctiawand the Genoweſes, rertaine GCermulnes preſen- 

EA ry tcd two Pertesof Tron Ordhance (wrought by hand) 
—c<> vnto the Sejgnery of 7enire, with ſome prowition of Pow. 
S &)") der Leanten Shot who received them very thankful. 

— ly; eſpecially feeing how thar diabollical] vnknowne 

furie had not onely cx ly frared, but alſo ſlaine ſo many of their Enc- 
mies, thar thereby they prevailed and obtaineda wiſhed viRory againſt 
their aduerſaries, and accordingly got their owne deſeignes. And Paulus 
Tovins in his third dooke reporterh , that the firſt Ficld Ordnance that were 
vſcd in 1taly, were inthe Warres betweene the Bannitoes of Florence, and the 


houſe of Medices broughtby Burtho/med Cogliont, and thatthe Prir.ce of Fer- 


rara hauing receiued a hurt ih his foote by a Skott , from one of thoſe ſmall 
Peeces (mounted vpon wheeles as heenoteth.) The Prince carneſtly com- 
plained, that Cozlionihad bthaued himſelfe that day very maliciouſly againſt 
him, by vſing ſupernaturall Barbariſme, in making ſuch horrible and vnac- 
cuſtomed Tempeſts, to beatand fpoyle his Men with, who had none other 
Weapons todefend themſelues, but -ovnely Swords and Speares, Laeonicns 
Chalonin his fifth booke , reporteth that cMHabomer the great Turke at the 
Sicgeof Conſtantinople, inthe yeare ofour Lord 14.19, plantcdagainſt it one 
peece of Ordnance, that he diſcharged ſeuentimes in one day , which con- 
ueycda bullet of 300 pound waight,and made the ground tremble a furlong 
round about it(at the difcharge)with the report thereof, And he further at- 
firmeth that the Grecians anſwered himagaine with Peeces that ſhot bullers 
of 150 pound waight. Poltdor Fitzill in his fifth baoke of the Engliſh Hiſto- 
ry wrizeth, that in the yeereof our Lerd 1425 inthe beginning ofthe reigne 
of the French Kingy Charlesthe ſaventh, the Engliſh hauing befiedged the 
Town: of Mani; (o battered the walles thereof, that they ſoone fell to the 
ground, And Munſter in his ſecond Volume writeth, that the Duke de Barre 
14.3 1,was defeated by the Count de Y adement ,* by meanesof the Ordnance 
that hevſed(both Canon and Culuering)which was a matter then ſo new and 
rare. that the Count himſelfeat the ſhooting them off, fellalwayes on his 
face to the ground for feare. Ordnance were alſo vcd by the 4lmaines about 
the Coaſt of Dexmarke inthe yearc 1434. Paulss Iouins and Guichardine re- 
late that Csrles the eighth of France hauing vndertaken the Conqueſtof Na- 
ples, vied-Ordnance both in the Planes, and vpon the tops of high moun- 
taines, And the 1:alians that deſetbe@hisreturne,ſaid, that with his ſouldiers, 
he drew them vp ouer the tops of the Appenyne Mountaines, and fo from 
place ro place with admirable courage, where by reaſon of the ſtecpneſle and 


 roughnefle ofthe place, horſes and cattell could not bee imployed to draw 


them, but his horſemen didthencarry the Shot & other Munitions to them 
belonging 
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belonging,ea chofthem alittle, Camel 7 irelli is ſaid to haue invented the 


Piſtols and ſmall Hand-gunues for horſemen, whereby Ferdineudof Aragon 
diſcomfited the French and Almaines, Muskets were inuented for foote- 
men, and firſt yſed atthe Sieg® of Rhege in 152 1 : ſince which time their in- 
uentions haue been ſo infinitely varied as no man can fully expreſſe: which 
now ſhall ſuffice me, and I hope will giueſatisfaRionto other men alſo. = 


Cray. IIII, 
Of what formes and faſhions Orduance were firſt made. 


Aptaine Y fanoſaith, that at the firſt invention of Ord- 
nance they made them of yron bars by hand, with yron 
hoopes, and of ſcuerall faſhions, as may appeare inthe 
precedent figure at aand 5, 


- 


(vſcdin England)tapring lefle & lefle towards one end. 
hauing alſo a tapering skrew at the breech to faften ir 
k into a peece of timber : but the ſame growing wider 
2nd wider from the breech tothe mouth-wards, made the Shot thereof to 
ſcatter and ro be of little force and of leſſe (and moſt vncertaine) direRion : 
thcſe long ſince are quite out of vie, and for their faſhions they were called 
Screwed T apers. 

Theſecond ſort were called A batte murs,or Beate walles, and is repreſen. 


red therein at 2, they were not much vnlike Bomwbards, but were laide in 


Troughes or Trunke carriages with 4 truckes and two tymbers that riſe vp 
at the breechto ſtay it inthe carriage,andtoperformethe office of the Trun- 
nions therein; | 

Thethird was called an E/bow-pecce ,-andis repreſented ar 3 like a mans 
arme b<nJed at the Elbeoworthogonally, orat right Angles, whereupon it 
rooke that name, bur itbeing alſoof little force, is likewiſe lefe and of no 
vic, | ; 

The fourth was a Bombard chambred which ſhot round ſtone ſhor, 
and is ſeldome(without alteration) vſed. 

The fifth was called Scala #2ur, or the Scale wall, not much vanlike our 


Stocke fowlers, theſe two laſt are repreſented ara inthe ſaide firſt figure 9, 


differing onely in that our carriages which are made to mount, and imbaſe 
them by a fliding Standerd with holes and a trucke at the foot thereof, 

And the fixt is like a Chambred Canon Perior, but that the Chamber is 
made of a Peece by it ſelfe skrewed into the Chaſe, and hath Truunions as 
is repreſented at 71 in the firſt figure, but by reaſon of thegreat trouble to 
skrew ir, the ſame isalſo out of common vſe. 

The ſeventh Peece is nothing valike our Portingale-baſe, which with her 
Chamber,Tzyle,and Hand ſtearne,to guide and direct it vntothe affigned 
marke.' as is in theſame figure repreſented at 2, being yet withvs of vie, c- 
ſpecially in ſmall veſſells at Sea. | 

The three laſt they ſometime did worke by Forge and Anuill, yet 
ſometime they did caſt the two firſt of theſe z both of Ironand _ 

= nd 


The firſt waslike to the common drinking Cannes - 
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""" Andthusmuchmay ſerue to haue ſpoken of the Ordnance fr formed of - 
Antiquity. | 


/ a 


_— 


Cnay. V. 


Of former forreigne Foundings of Ordnance. 


3 & = Vnne-Fornders about a hundred, ora hundred and 
D/= fifty yeares paſt did vic to caſt Ordnance more poore, 
' weake, and much ſlenderer fortified thennow, both 
5 here and inforreigne parts : alſo the rather becauſe 
& Saltpetcreyther being ill or not refyned, their ſulphur 
q, Vaclarified, their coales not of good woed, or clſc 
ill burnt, making therewith alſo their powder cuilly 
receipted, ſlenderly wrought, and altogether vacor- 
ned, made it prooue to be but weake (in reſpe& of the corned powder made 
now a dayes) wherefore they alſo made their Ordnance then accordingly, 
(that is much weaker then now:)for the powder now being double or tre- 
ble more then it was in force of rarifaction and quicknes ; requireth like- 
wiſeto encreaſe the Mettall twice ot thrice more then before for each 
Peecc, For whereas then they allowed for the (axon 80 pound of Mettall 
for cach pound that the Shot wayed, now they allow 200 pound & more 
for each pound of the Shot: and for Culueringsthenthey allowed but x00, 
and for Saker, Falcon, and lefler Pecces they were wont onely to allow 150 
for one. But no » for the Culuerings they allow 300, and for the ſmall 
Ordnance 4c pounds, for each pound their ſeuerall ſhots of caft yron is to 
weigh. And as for forreigne Foundings that it may appeare how they dif. 
fer irom our Engliſh Ordnance, For [ ſay that in Spaine , in Germany.and 
_ in zaly,they reckoning their Cazops and Culnerings by the weight of their 
yron caſt ſhot, they makc atthe leaſt tenne ſorts of eyther, For they haue 
Canons of 16,20,30,40,50,60,70,80,100, and 120, and Calxerings of 14, 
20,30,40,50,60,70,80,100,and 120, calling them Canons or Culuerings 
of ſo muchas their Shot weigheth, having ſcuerall heights of their Diame- 
ties, wherein although the Canon of 20 or of 30,&c. ſhoote yron ſhots of 
equa)l weight, with rhe Culuering of 200r of 30 being of like numeration, 
and alſo of like height of Bore, for the Cannon of 30, ſhooteth a Shot of 
30 pound watght, and fo likewile doth the Culuering of 3o, & the like is to 
be vnderſtood of the Canonand Culuering of g0, 60,80,or of 100 pounds, 
and ſo of the reſt: yet doe they differ inthe length of their Chaſes and 
fortification of their Mertalls, for the Canons are but about 18 Dyametres 
of their Bores in length, whereas their Culuerings are about 32 
Dyametres of their Bore long, And beſides they likewiſe differ in fortifica- 
tion of Mettall, : the ordinary Canon being in her Chamber but? of her 
bore ; and at her Trunnion bur *, andat her Mouth bur ? of her bore 
inthickneſſe of Mettal, whereas their ordinary Culuerings are fortified 
- withche whole height of their Bores in: their Chamber and with :2 atthe 
Trannions, and with *; ofthe height of their bores , at their Mouthes in 
| | thicknes 
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The Praiſe of Artilleries . 43 
thickneſſe of mettall. Now becauſe the Meaſures and Weights . - ho "Pq 


forenamed Dominionsdoe not atallwithours , cheir pound Troy Wits 
being about one ounce anda haltfe lighter then our pound Haberdepoyz, ; Ah ie 


ſclues, and much more from our meaſare of foote and inchof Aſcize in 
- England, as may appeare by the Scale here annexed, with the ſeuccall Ta- © 
bles;both theirs and our Ordnance ate better to bediſtinguiſhed &vnder» 


| Viena 6 a Pace 


and their feete and inches Braſes, and Palmes likewiſe differing among them- L ! P04 


= 
” 


Venice e Verona $ a Pace 


Grecia 10 a Pace 


7 | Bauaria 6 a Pace NN 
- = - _ X dT WWF 
+ f . | Antwerp 10 a Pace | _... 
foote in wii 66 


| Ferrara $ a Pace _ 
— _ i oa Mm———_——_——_ 


Loraine 10 « Pace 


| Fraunce du Roy $ a Pace 


England 20 4 Geo; Pace 


| ATable of ſtood in their Weights, Bores, and Meaſures, then many 
Heights, words can explaine, I haue firſttherefore wiſhed, that my 
Ib, inch, Brethren and louing countrimen (Engliſh Canoniers)ſhould 
14—4! bealſo acquainted with thoſe forreigne Ordnance leſt per- 
16—g* chance being commanded to ſerue with ſome of them, they 
20—5% _ ynhappily ſhould at firſt be dangerouſly miſtaken therein 2 
30—6 . -* 'whereforcThane likewiſe here annexed a Table,which will 
40—6; neerelyreducethe Spaniſh heights vnto gur meaſures of 
nes inches, andforthe reft in regard their weights are ſo nigh 
oo” one &rhe ſamieamong themſclues in the pounds, & differing 
7s. FfromqurpoundsHaberdepoyte, &c. it may allo tolerably 
1909. ſerue forthem all in like ſort,as the two examples following 
120—9: will I hope ſatiffic. WE 
Exemple I, | | at's 
Adwittherebe a forreigne Canon or Culverine of 40, and theheightof, We Ty 
the Bore thereof be required. 


Looke in this Table againſt 40, where you ſhall finde 6, fo you may 
conclude that the Bore thereof is to bee 6inches 5 of our Fugiiſh Mca- 


ſures, \ 
Example, | 


© 4, 58 
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Example 2. 


And in like mariner fora Canon or Culuering of 60, you may finde ſeuen 
inches and}. But you muſt remember to allow nos ofthat height leſle, 
forthe height of each ſhot, for the due vent thereof, as ſball hereafter bee 
further ſhewed, EH 

Wherby you mayalſoperceiuethat the wonted allowance of * of aninch | 
for the ſhot lower then the Bore of the Peece : for all Peeces Great and 
Small is no good proportion for allowing the vent generally, being but a | 
generall Z#g1;ſh error,and reieRedby vnderſtanding Gunners, as hereafter 
when we ſhewhow to finde the due vent for cuery Peece ſhall moreatlarge 


appcarc. | 


In France they have vſually theſe 6Peeces. viz. 
Bore, | Leng, Shot. 


deg. d.) lb. 
Callon— C— 33 
Culs, w— 7 I 6 


Baſt, m—_g—3—7: 
AUEN uoonmnn 2 > emnnng 3Z6——=3, 
Falco __z gn Gm] > 
Falconet—3—— 3 Jon; 


And 3 ſorts of Shot, Stone, Ironand Lead, whereof the firſt istothe ſe- 
cond ſubtriple, and the ſecond to the third Subſeſqvitret in waight. 


mm 


Caae. VI. 
Of later Founding for legitimate Ordnauce. 


D He Emperour Charles the fifth, finding thegreat incon- 
4 uenience in thoſe confuſed varictics, conſulted there- 
of with his Councell of Warre, and thereupon com- 
manded, That all his Gunne-founders ſhould thence- 
forth caſt all Canons of 18 Dyametres of their Bores 
=> inlcogth,and tocarry an iron Caſtc ſhot of 45 pound 
! andallowed about 7000 waight of Mettal for cuery 
of thoſe common Cenxoss for Battery : but forre-in- 
forced Caznors (that is as we tearme them double fortified Cannons) to giue 
them one height of their Bore in thicknes of Mettall at the Toxch-hole, and 
=: at the Trupnions, and *« at-the Mouth, and to bealſo inlength 18 Dya- 
metres of their Bore, wa yingin Mettallabout $000 pound. But for leſle- 
ned Canpess being of like. length he allowed-but 6000 pound of Mettall,be- 
ing: thicke atthe Touch-bole,?, at the Trumnions, and ti. at the Mouth. 
Whercupontheſe obſeruations may well ariſe , That cachſort of 6 
DUTY | —_ 
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nance thatare re-iaforced or double fortified , being thicker or richer- in 


Metrall both in their Chambers and Chaſes then the ordioary or leſſened 
are,thereforeable to beare and refiſtthe force of more Powder to be firedin 
them then the athers can, withoutdanger, and ſoconſequently doe greater 
execution againſt any ſtrong reſiſting Obiet. And likewiſe wee may con- 
ceiue that the ordinary fortified Pieces may endure more,and do more ſer- 
nicerhenthe Lefſenied can doe. ir, 
Moyſicur de Alot, Don Lous de Fad, and Cond de Bacquoy , late Gene-. 
ralls,or Mafters of the Ordnanceto the King of Sp.y#e,confidering thevti- 
lity and benefit of theſe Imperiall Orders, cuery of them in their (cuerall 
times gaue command to the Founders, that they ſhould thenceforth caſt all: 
their Ordnance according tothe proportions and Rules following. 91 
Namely, that cuery Ordinary Canopof battery ſhould be made ro ſhoote 
an yron round caſt ſhot of 48 pound waight, with 2 4 pound of fine powder, 


or 27 of commonpowder, and tobe in length 18 'Dyametres of her bore, 


and fortified in thicknes of Metrall with 7 in her Chamber, and with | atthe 
Trunnions, and with 7 at the Mouth, waighing about 6500 pound, | 
The re. inforcedor double fortified Cannonsto be fortified thethicknes 
of one Dyametre in Metall at the Chamber or Piller of fice,ar the Trunni- 
ons with 2 ofa Dyametre,and at the Mouth with :: of her bore, which were 
to bee charged with 4.8 pound ſhot, and 28 pound of fine powder, or 32 
pound of common powder, and waighing about 7000 pound , being 18 
Dyametres inlength. | | 

The Leſſened Canon to bee; ofa Dyametre of her bore in thickneſſe of 
Metrall at the Chamber, and *, at the Trunnions,and t, at the Mouth, ſhoo- 
ting 48 pound ſhot with 20 pound of fine powder, the Chaſc being alſo 18 
Dyametres of her bore inlengrh.andto waigh about 5700 pound. 

And to make their Demwy-caynons as the re-infarced to carry yron ſhot of 
24 pound waight,to be 20 Dyametres of the bore in length of their Chaſes, 
and weighing about 4500 pound, þ 

The Quarter Canons (re-inforced alſo) 25 tines the Dyamerre of their 
Bores in |:ngth, andthe ſhot of x2 pound, andthe peece to waigh 2700 

ounds, | X 

: Likewiſe they gaue Order to caſt their ordinary Culaerings 28 Dyame- 

tres of their Bores in length to ſhoote a ſhot of 16 pound, with 16 pound 

of ordinary powder, ot 12 pound of fine powder: but for the Leſſehed with 
14 pound of common, or 10 pound # of fine powder ; and the double fot- 
tified or re- inforced, with 18 pound of common, or 13 pound of fine pow= 
der. And their common demy Culucrings to be 30 Dyametres of their Bores 
inlength, and morerich in metrall then the whole Culuerings, andtheir 
ſhot to weigh 10 pound,with 10 1b,of com wes ay p00. 7 of fine powder 
namely : 8 pound. And for the Lefſened 9 pound of common, or 7 pound : 

of fine powder: Bur for the te-inforced, 11 poundof common,or 8 pound 

+ of fine powder, P | | 

And their S4kersor quarter Culuerings to bee 32 Dyametres of their Bore 
for length oftheir Chaſes,and to ſhoote 6 poundof iron ſhot with as much 
fine powder as the ſhot waigheth : and the like forthe Faulcons, Favlconets, 
Rabinets and Baſes which may be from 36 to s o Diametres of their Bores in 


length, 
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length, andthe more fortified. And thus much tor Moderne Legirimare 
Ordnance : as for Baſtard Cavons, Baſtard Culnerings, &c. they ſhoote high. 
er ſhor,but are in Chate fewer of their proper Dyametres in length. And 
for extraordinary Pcecesthey are of lower height in their Bores, and in 
Chaſe more their proper Dyametres in length, then the Legitimate 
2re.: And of both the Baſtard Peeces, and of the extraordinary Peeces there 
are Common fortified, re-inforced or double fortified , or les, or leflened 
fortified Peeces, aſwell az of the Legitimare : each of ſuch thicknes of mer. 
ratlin every.member in proportion being compared withtheir proper Dy. 
arnetres,25 the ordinary,re-inforced,or Leflened legitimate Peeces arc of;as 
the particulars with their names, waights,and proportions here vnder men- 
tioned, with the Tables following will make manifeſt, * 

9:00. :72DbEr Ordinary obſernations in Fenice. 

- A Peecebeing of 2 inches in height the ſhort waigheth 1 1b. 

At 2 inches and :, 31b.:, Ar 3 inches 4 1b. At 3 inches onequar- 
ter5 tb. Ars inches and 4, 6 Ib. Art, inches, 91b. Arg inches and a 
halfe 11 Ib. At inches 16 1b, Ar inches anda halfe 2 3 1b. 

:And note that all theſe ſhoote the full weight of their hot in powder, And 
alſo that their pound is but about 14 ounces Haberdepoy zc. 

And their 0bſeraations for their greater Peeces appearcth by the Table 
and diſcourſe following, vis, 


Bore, Shot, CPowd. 
inch, © 


Canons of 6 inches 5 26 18 
Canons of 7 inches I 6% 38 24. 
(anons of 8 inches 2% 64 42 
Canons of 9 inches 8; 110 76 
Canons of 10 inches 9+ 2594 — 136 
Canons of 11 inches + 205 |: 346 
Canons of 12 inches II 5 245 162 
' Canons of 13 inches 12% 285 190 
Canons of 14 inches 193 a8 $08 


The Canons of 6,7,8,9, and ro inches they load with 3 of powder of their 
thors weight and load with 3 ladles full of powderfor their charge,cach la- 
dle 3 bals long. Butthe Canons of 11,12,13,and 14 inches, they load with ,, 
ladles full of powder, each ladle being 1 Dyametre and a halfe of the ſhot 
mlength. As the figure following delcribeth. 
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You may alſo further vnderftand, that for the 4 laſt mentioned Canes, the 
Ladle deſcribedinthe midft of this figure ſeructh, being but one Dyametre 
and ahalfe in length of the ſhots height : whereof 4 Ladlefullsmaketh yp 6 
Dyametres, which is ofnine which is alwayes accounted to containe 
waight for waight : namely, ſo much powder as will bee of equall waight 
withthe iron caſt ſhot,aſwell fos theſe as all other Peeces, which although it 
benor exaQly ſo, yet may itſerue for a generall eſtimate fora ſodaine ſer- 


uiceto gueſle anecre proportion, 
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ATable ofre-inforced Legitimate Ordnance. 


The Dragona Double Culucring 


Weight, Mir.C0. Lev 


Bef 


14000- 714 357 4252], 


Whole Culuering $500 630 315 3703 
Demy Culueriug 4600 470 235 2796 
Saker or : Culucring | 2650 366 183 2187 ces; 
Faulcon 1500 279 889 1659 [*. 
Faulconct 850 215 107 12380 
R2binet 4235 164 $82 669] 
Baſe 300 126 63 725) 

A Table of Leſlened Legitimate Ordnance. 
The Dragon or double Culuering x 1000 650 325 3164) 
Whole Culucring 6300 570 285 3391 
Demy Culuering 3150 434 217 2558 
Saker 2000 334 167 1838 paces 
Fanlcon 1100 254 127 1514 
Falconer 600 196, 98 1163 
Rabinet 330 150 75 895 
Baſe 300 180 40 8642) 
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Cray, VIIL 


Of Foundings of Baſtard Peeces, with their Names, 
Waights,and Meaſures. | 


SC Aſtard Peecesare as Thaueſaid, Ordinary, Re-infor- 
= med and Leſſened, namely the Ordinary of one Dia- 
d)Z metre of her Bore inthicknes of Mettall at the Touch. 
99 hole, Re-inforced of more then one Dyametre,and the 
AS Lefſened of leſſe then one Dyametre thick there; each 
S of which haue thename, the waight, proportion of 
z powder, and ofthe ſhot allowed as followeth, 
The ordinary Baſiliske Or Baſterd double Culuering is 
about 26 Dyametres in length, and ſhooteth an iron caſt ſhot of 48 pound, 
with 39 pound of Common, or 30 pound of tine powder , and weigheth 
I2200 pounds. wy 

The Serpentine or Baſtard Culuering is in length 27 Dyametres of her 
Bore, and ſhooteth 24 pound ſhotwith as much common, or 19 pound 
I of fine powder, Se on Wn: == 

The Aſpike or Baſtard demy Culuering, ſhooteth 12 pound ſhot, with 12 
pound of finepowder, andis 2g Dyametres long, waighing 4050 pound. 
© The Pellicay or Baſterd quarter Culuering is 29 Dyametres of her Bore 
in l:ngth ſhooting fixe pound, with as much fine powder, weighing 2400 
ound, | | 
: The Baſtard Fawlconſhooterh 3 pound ſhot, with 3 pound of fine powder, 
and is 30 Dyametres long,and waigheth 1350 pound. 

The Baſtard Rabinet ſhooterth an iron ſhot of 1 pound * with ſo much fine 
powder, andis 31 Dyametres of her Bore inlength , weighing 750 pound. 
Theſe aforeſaid are Ordinary Baſtard Peeces for the Reinforced and Leſ- 
ſencd : the Table following will deſcribe. 


A Table of Baſtard Peeces reinforced by Mettall. 
Waight 6y mettle Lewell Beſt 


A Baſilicke nx4660 G6g9 paces. 929 3921 paces, 
B Serpentyne $109 590 295 35I1 
C Aſpicke 9600 440 220 2618 
D Pellicin a550 . 344 173. 2044 
E Faulcen 1500 261 x32 I553 
j4 Rabinet Yoo _ . 203 I01 1198 


Baſc 200... 2 72 916 
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A Table of Baftard Peeces Leſsened. 


Waizht by mettle Level Beſt 


Baſiliske 19500 595 ' 298 3540 
Serpentine. G6yo0 530 265 3153 wo 
Aspyke 3700 400. \ 200 | 2028 <9 
Pellican 2100 3$'to-::[:.'__.: kg oo ff 
| Faulcon 1200 _. © 283 118 - 1407 

Rabinet Rs ------ _ 92. . T0836 

Baſe ” I55 139 Bd 825 


EOUMDY OW>. 


Thus much forthe Common fortified Peeces, and theſe Tables for Leſ: . 
ſened &re-inforced, as well for Baſterd'as for extraordinary Pecces which 
will further ſatisfie the Reader in particulars then'many words : which be- 
cauſe they areplaine enough, Ithink they 4 need no further explanation. 


— 


Cuar, IN. 


Of Foundings of Extraordutary Peeces With their Names, 
Waigzhts and Meaſures. 


Xtraordinary Peeces hauing as I ſaid, longer Chaſes;and 
lower heightsof Bore then eyther the Legitimate or 


Z Ordinary fortified with one Dyamerer thicke of -Met- 
S tall atthe Touch-hole, and the re-inforced wich more 
£ thenone Dyametre, and the Leſſened with leſie then 
; one Dyamertre of their proper Bore in thicknes there 

at the Touch-hole, euenas we. haue already ſaid both of 
the Legitimate and Baſtard Peeces alſo. And firſt the Ordinary haue the 
mcaſures and weight following, | | 
The Flying Dr4gens,ordinary or extraordinary Dowble Caluerings are of 
29 Dyametres of their Bore in length of their Chaſes,and ſhoote 32 pound 
of irvn caſt ſhot, with 27 pound of Common, or 22 pound 5 of fine powder, 
and waigh about 12200 pound, ſhooting by mettle,or Mira Com. 638, leuel- 
leth 3 1 9paces,belt 3790 paces, 5 al 
The Syrene or extraordinary whole Culuerings are 40 times in length, the 
height of their Bores, weigh 6906 pound, and ſhoote 16 poundiron ſhot, 
with 16 pound of Common,or 12 pound; of fine powder,ſhootingby met- 
tle 560 paces,lcuell 250 paces, beſt333 2 paces. - eh eps. ei 
The. Flying Sparrowes, or extraordinary Demy Culuerings are in length 4.1 
times the heightof their Bores, ſhooting-8 pound iron ſhot , with 9 pound 
of Common powder, or7 pound: of fine powder,and wiigh 4100 pound, 
ſhooting by Mettall 420 paces, leuell 220paces, at the beſt Randon 2499. 
PAaCces. ' 


4 - The 


az Baſtard Pecces are neucrthelefle of 3 ſorts alſo; as the 
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The extraordinary Sakers, orQuarter Culuerings extratrdinary, are 42 
eimes inlength, the height oftheir Bores : and ſhoot, a ſhot of 4, pound of 
caſt iron, with 6 pound of Common, or 4. pound? of fine powder, and 
weigh 2350 pound, ſhooting by Metrall 316 paces, leucll 158 paces, Beſt, 

The Extrardinary Faulcens have 43 times the height of their Bores in 
length of their Chaſes, ſhooting 2 pound of iron ſhot with 2 pound of fine 
powder, and weigh 1350 pound, ſhootby metral 249 paces, Leuel x24 pac, 
Beſt 148 x paces. & 2 | | 

The extraordinary Rabinets , or Paſſengers , are 44 times their Bore 
inlength , and weigh 775 pound, ſhooting rpoundof iren ſhot, or 1 
pound zlead, with 1 pound ; of Common, or 1 pound = of fine powder, 
ſhooting by mettle 1 92 paces, Leuell 96 paces,Beft x 14.2 paces, * 

The extraordinary Baſes weigh 4.50 pound,and are 45 Dyametres, their 


' ſhot are« poundof iron, or 3 of Lead, with as much fine powder, ſhoeting 


by the Metrall 147 paces, Leuell 74 paces, andat their beſt Randon 876 


aces. | 
R The Re-inforcedand Leſſened extraordinary Peeces are made apparant | 


by theſe Tables following. | 
A Table of Re-inforced extraordinary Peeces. 


Flying Ty Mettall Jewell Beſts Weight 
A Dragon 658 329 pacers 3936 paces. 14000 ib, 
B Syrene 590 "295 3511 $1000 
C Sparrow 440 230 2618 4600 
D' Saker . 348 I74 2044 2600 
EB Fauleon, 26x 130 I553 I 500 
F KRabinet 202 IO1 1198 800 
G Baſe 154 77 916 500 

A'Table of Leſsened extraordinary Peeces. 

Flying By Mettall Lene Beſt Waight _ 
A Dragou ' 595 pacess 297 pacers 3549 10500 &: 
B Syrene 530 265 _ 22-43 6309 
C Sparrow 400 | 260 2018 3 700 
D © Saker 310 I55 1324 2100 
E Faulcon 236 1:8 1497 I 209 
F, Rabinet , , 2x83 92. 1081 650 
G Baſe Fo I39 69 $259 350 


Therereſts yet another kind of moderne Forreigne Peeces inuented by 
Inan Maurige Lara that ſhoote onely Stone or Murthering Shor, which ace 
onely Taper bored intheir Chambers, not much vnlike our Drakes, wherc- 
of there were 3 ſorts. | 


The ficſtofthem were x5 times the Dyametre of their Bore in length, 


and called Rebaffer. 
ry Ws The 
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The ſecond ſort were 16 times their Bores in length called a (7acker, 

And the third were 17 Bores in length,and called Ferrates, all which arc 
repreſented in thethird figure at #. | 

Theſe laſt mentioned(asalſo our Dr«&es) may eyther be reckoned among 
the ſorts of Canon Periors, (being they arc neerer the lengthof Dyametres) 
but ſhooting iron ſhot, arc neerer vnto the ſorts of Cannons of Battery: 
wherefore I concciue they may properly bee eſtimated as Baſtards rothe 
one, or els as extraordinary ts the other of theſe ſorts, for the reaſons be- 


forealleadged. And thus much may ſuffice toſpeake of Forreigne Foun- - 


ding, 


CURAS: 3 


Of our Engliſh Ordnance diftingwiſhed into 4 kindes, and 
thoſe generally diuided into ſeuer all ſorts 
as followeth. 


/<Fe £& He Ordnancethat are vſually founded in England,may 
very fitly be diuidedinto foure ſeverall kindes in re- 
ſpe&t of the height of their Bores, length of 
their Chaſes, Fortification of their Metrall, and 
) \ the vies for which they are to ſerue, whoſe differen- 
RR ccSeach from other I here intend to ſhew in generall, 


Battery, which we reckon to be the firſt kind, They dit- 
fer very much from the other threc kinds, as will appeare by comparing the 
heighr of their Bores, with the length of their Chaſes ,The height of their 


Bores being ailberween 8 inches,,and6 inches Dyametrezand the length of 


their Chaſcs being betweene 15 and 2.2 Dyametres of their proper Bores , 
in fortification. of mettall they differ alſo, for that they never exceede one 
Dyamectre of their Bores inthicknefle of Metrall at the Touch-hole. They 
differ in ves, as being onely vſed in Batteries, which the reſt are not cx- 
cept.the Culucrings (which arc ſometimes alſo vſed to pierce and cut out 
tzoſe ruines that the Canons hauc looſened and ſhaken) Cannon ſhot 
being heavieſt , becauſe greateſt, therefore onely and moſt firly vied to bar- 
ter the Ezemies Walls, Curtins, Bulwarks, aud Defences : Of the Cannons 


of Battery there are three ſorts: Namely,thedeuble Canon, orCanon Roy- 
all, or Canon of 8; whoſe Bore is 8 inches and vpwards, in the height of 


her Dyametre, and being 15 or 16 Dyametres long in her Chaſe,the ſecond 
ſort is called the hole Canon, or Canon of ſeuen , being 7 inches in 
height, and about 18 Dyametres long. The third ſort of this firſt kind are 
the Demy Canons, of about 6 inches in height ofthe ſhot,and 2007 22 Dya- 
metresin length, Ofchis kind may alſo the Mims and Drakes be recko- 


ned. Ofthe ſecond kind wee reckonthe Culnerings and their Conforts. 


which 


beginning with the Greateſt ; namely , the Cavons of 
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which arein height of Bore between 5 inches and +, and 1 inch 3 Dyametre, 
and inlength of their Chaſes they may be betweene 28 and 60 times the 
Dyametre of their owne Bores, and in fortification bcing neuer lefſe then 
one whole Dyametre of Mctrall in thicknes at their Chabers: Of this kind 
are many ſeucrallſorts ; namely,all ſuch lefſer Ordnance as ſhoote iron ſhor, 
As the double Culuering, the whole Culuering, Demy Culuering, Saker, 
Faylcon, Faulconet, Rabiner,and Baſe,8&c. whereof T ſha!l hereafter ſpeake 
more inparticular . The ſmaller of this kind are of the more: Dyametres of 
their Bores in length , and better fortified inthicknes of Mettall , each 
having alſo reſpe& to their owne proper Bore, Of the third kinde are the 
Periors, or ſuch Peeces as = ſhoote Stone, orcls Murchering Shot, both 
which, and Fireballs may be likewiſe ſhot our of any of the aforementio-» 
ned Ordnance. And thereare alſo ſcuerallſorts of Peeces of this third kind, 
all which are diſtinguiſhed from the Ordnance of the fourth kinde,for divers 
reſpes,cſpecially torlength, being 8 or more Dyametres of the Bore at 
the Mouthin length of their Chaſes, The ſorts of this kind are the Caxoz 
Perior, the Periera, the Port Peece, the Stocke Fowler, the Slinz, Bombard, 8c, 
ofcach of which more ſhall be {aide in their proper places hereafter. OF 
the fourth kind areall ſort of Peeces that either ſhoote ſtone ſhot, Fireballes, 
Murthering ſhot, or cls no ſhot at all-The ſorts of this kind are the £4/0rter 
Peeces, Murtherers, Pettards,&c, being in length vnder 6cimesthe height of 
the Bore of their Moythes, of cach ſort of this kind ſome are bigger, and 
ſomeleſſer according as the affigned ſeruice requireth, | 


 ATableout of Alexander Bianco, each pace two foote 


and a halfe for Randons of the 6 Poynts ef 


the Gunners Quadrant. 

Pont 

7 o { 2 £4 6 
Faulconet 180 750 1275 1590 1710 1785 1800 
Fanlcon 260 1100 1870 2332 2508 2618 2640 
M1nion 240 1000 1650 2046 2340 2412 2440 
Saker 300 1250 2125 2650 2850 2957 3000 
Demy Culuering 348 1450 2465 3074 3306 3451 3480 
Culuering 360 1500 2550 3180 2420 3570 3600 
Demy Cannon 312 1300 2210 2756 2964 3094 3120 
Canon of 7 324 11350 2295 2865 2978 2213 3240 
Canon of s 360 1500 2550 3180 3420 3570 3600 


This Table ſeemeth to bee Calculated after the Comon Pace, which is 
but 3if the Geometricall Pace, and muſt out of doubt be ſo vnderſtood, 
as he himſelfein ſome part of his Booke acknowledgeth, which I thoughe 
fit to giuenotice of to auoid miſprifions, and for makivgthe matter more 
plaine, Whichthe Reader may reduce by taking : of cuery number. 

Ihaue here alſo added another viuall Table for Engliſh Ordnance, 

whercin 


3 
lt... Py «” 
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wherein I acknowledge ſome errors are, becauſe exaQnes in Tables of this 
Nature isnotto be expected, by reaſon of the infinite diuerfities of Materi- 
alls and Accidents : But it may fo become vſefull neuertheleſſe, becauſe it 
reſonably pointeth at what ſhould be in this matter expreſſed preciſely, if it 
were poſlible, which the curteousReader I hopewill accept of yntill ber- 


ter Come. 


A Table of Ordinary proportions allowed for Engliſh Ordnance. 


” 3 23 #3. © T F[o' FF OD 
SE 3 g T * TN 
© OY 15 6 I $Y *- 8 
o* ? I I | ky 
Canon Royall, , Inches Inch, Ib, 1b. inch. inch. foot. 1b. 1b, 
or, Canou of $ RR 1 I4 12 $000 27 
Canon of 6 7 oo 0.0 125 x1 7060 18 
Demy Canon \ 65 6z 3o a2 21 It; ro Gooo 14 
5 © by 1 $ 4300 10 
Whole Culue., Ton. 1: 3s 6 IO 13 4409 12 
$2 6 0 1 v8 It 4600 15 
" 9 EI. P 2200 6 
Demy Culac. 4 Sf 6 0;  & 8 8 11 2400 73 
4 2 ww 7 Þ 2500 8 
| 7 20 ÞF FC I400 4 
Saker 2 3 6 4 $5. 3» 11 6 
4 33 $- "2. Io 1600. 5; 
+ Minion {4* 1 1 4, 7% + 746900 J 
Falcon 4 $7 #4 37 -#5 9» 5 9 306 3 
Falconer 4 v7 - © 1; 12 18 34 __ 
Rabinet  #F" v5 p RE a os 
Baſe 4 o” 2 5 br 0 s 3x 20: {þ 


For the Culverings whole ſhot weigheth 18 pound, you muſt abate: 
which is 3 pound, for then the powder muſt weigh 15 pound. 

Forthe Canonabate ;. ; 

For a generall obſcruation take that a Ladle 9 bals in length, and 2 bals in 
breadth, will very neere containe the iuſt waight in powder, that the iron 


caſt ſhot for any Peece waigheth, 


And alſo that the powder here mentioned is for Serpentine powder, 
whichbeing now out of yſe,the Corne powder being z ſtronger , therefore 
: of theſe weights is to beabated, as inthe laſt Colume appearcth. 
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T he Prattiſe of Artillerie. 


Cray. XI. 


Of the Canms of Batterie in particular,or of the firſt kinde, 
and their ſorts. 


y T would be too tedions and long, yea and almoft im. 
poſſible to ſhew all the differences and incqualities in 
\ >) the Weights and Meaſures of ſenerall Peecesof one 
{am: kind and ſort of Ordnance that haue been caſt, oor 
yet areat this time remaining in ſeuerall Fortrefles of 
England and other countries,bclides ſuch agarc bere& 
there yer daily Founded or vſually made either accor- 
Cing to the Princes and the Officers of the Ordnance 
invention 2nd wills, or ſome Founders opinions and ſelfe conceipts. But 
fo:aſmuchas it is a matter of greateſt importance for every Gunner that tas 
kech charge of Ordnance, to know perfeRly of what kind and ſort euery 
Pecce thar is commitred vnto him to manage and ſerue with,is;and whether 
they be ſufficiently fortified or nor, and to diſcerne and examine whether 
any def. & veamongſtthem , and ſo to beable thereby to judge what pow- 
dcreach Peece in loading is ableto endure, with ſafetyto performe her yt- 
termoſt ſeruices, confidering then wirhall that Powder is now reduced into 
a greater perfection for forcethen formerly it was, wherefore former pro- 
portions areto be altered row: otherwiſe by ignorance or ouerlight they 
may more endammage their owne fidethen their Enemies. Some Peecces 
being bur poorely forrified,are too long tobeare aſufficicnt loading, others 
aret00too ſhort to burne their full charge of powder requiſite to carry 
their ihot homero the afſigned ſervices ; ſome arc toolight and, and ſome 
too heauy intheir breeches, by miſplacing their Trunnions in making the 
mold for their foundings, being too light they danger the vawmures, and 
by beingtoo heavy intheir Mettalltowards their Breech, they become vn. 
weldicand troubleſome to Manage. 

There arc three ſorts of Canons of Batterie, namely,the Canon Rojall, or 
double Cazon, they are yfually x5 times in length , the Dyametre of their 
Bores, which is abour 8 inches in height. : 

 Thenextis the Whole. Cayon, or (asitiscalled) the Caney of 7, bein 
about 7 inches in Dyametre of Bore, andin length of their Chaſes abour 
18 ſich Dyamerres, 

The third fort is the Demy Canon, which isabout 6 inches, and * in Dya- 
metre of Bore , and tkeir ordinary fortifications for cach of theſe arc 7 of 
Cyametcethickein Mettal! at the Chamber, and * atthe Trunnions, and}, at 
the Coroniſh, and * at the Moyth, Butof late ſome Founders have given 
vato the Demy Canons the full thicknes of one whole dyametre in Mertall at 
their Chambers, allowing for euery one pound weight of their ſhot ſome 


220 Or 143 pound of Mettall (for the bigecſt of thiskinde) and more, 
others in propor: ion for the leaſt. 


Theſe 
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' Theſe three areonely vſed in Barreries againſt firong Walles'and defen= 
ces of the Enemies, becauſe their greater weight of ſhot doth ſhake more the 
the lighter can,namely morethen the demy Culuering, (although the ſame 
ſhooteth andpierceth further) as by experienceis daily ſeene, But forreign 
Canons were formerly, . and are in ſome places,as we haue already ſaid, na- 
| medaccording to the weight of their ſhot, being of 20,30,40,50,60,70,80 
90,100 and 120 pound, and moſt ofthem 18 times the dyametre of rheir 
Boxes in length of their Chaſes, -- >. 


$,, 
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Of Culuerings, or the ſecond Kinde of Ordnance; with 
their ſeuerall ſorts. | 


He ſecond kind: of Ordnance.arethe Calverives, of 
whichare fiue ſorts, the Saker, Favlcon, Falconet, Ra- 
binet and Baſe, wherein the Moderne founded Culne- 
rings,Sakers,&c. doc much differ alſo from the Anci, 
ent, and Our moderne Engliſh alſo from the former 
forreigne Ordnance, cſpeczally in Length, Bore, and 
q Fortification, far thatin former forreigne Foundings, 
they didas we ſaid before caſt the Culaerings to ſhoote 


C T them C#/uerings of ſo much as their iron ſhot was in waight, and they then 
- allowed them not abouc 150 pound weight of Merra# for each pound 
ny weight of their ſhot, and allowed themalſo ro be but between 24 & 32 dy- 
, ametres of theirſhor in the length of their Chaſes, with one dyametre of 
$4 thicknesof Mettall (atthemoſt) in their Chambers.or Columes of fire, 
= each Culuering bcingnow 30 or 32 dyametres of their Bore inthe length of 


d their Chaſes. 


” or 40 dyametres of their bores in lengrh,& 1; or 1; of mettal at their Cham» 
| bers, with 250 pound, 300 pound, and ſamerimes more of mettall for cach 
C pound their proper ſhot doth weigh. The ſorts of this kind by reaſon of their 


oreater lengths of more dyametres ſhoot further & pierce deeper thenthoſe 
. of the firſt kind, being loaded withas much powder as can be burntin them 
. whilſt the ſhot remaineth within the Cillinder of the Peece, but being loa. 
ded with lefle, it abateth her vtmoſt execution , if with more it increaſerh 
their danger of breaking the Peece , and ſome of the powder will goe 
then our vofired, or itbeing fired out of her Chaſes, 8&c. little or nothing 
doth further the courſe or way of the ſhot. Wherefore the proportionall 
length fitted to their calibres, and the convenient charge of powder in 


Go rods. AR ae. $6 5 


aduantage poſlible. And for their vies they differ much, notwithſtanding 
that they be reckoned as of one ſame Kinde, forthe Greater ſorts: namely, 
Es  _ Culnerings 


Fo 


iron ſhot of 14120, 30,40,50,60,70,80,100, and120 lb,waight and called 


But of late (as I before ſaid) they allow Falcons and Falcenetstobee 36 


reſpect thereof, and of the weight of the ſhot mentionedin the T heoremes of 
my firſt part of the £4: of Artillery will moſt aduance the ſhot with all 
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#crings and Demy Culperings ſerue1o Pierce & cut out in barterics what 


"3 
(pegs haue hiken and looſed? the Sakers ard Falcons feroe for Flan- 


be the other ſinalles ſorts of thiskitd cr carter Percesfor the _—_— = 
to ſhoatcat Troopesor Companics of menthar arc neeterogerther. A 
ſhoote iron | but may ſhoote flone ſhot where the marks are but ren- 
der, and {d they will fulemuch In Atzonition, and yer performe as good 
ſcrticogs with the iron ſhot they candor. | 

Alexander Biinco in his Booke intituled Coons c pe'rma  mil- 
litare de Artiglieria ſayth, Thattheir Founders in 7taly as I conceiue, becauſe 
their Culuerings ſhoote ſhot of equall dyamerre with their greateſt Ca. 
nons,8: therefore would,ifthoſe great Culwerings were not vaweldic,ſhoote 
further, pierce deeper, and ſhake and vilooſe more then their Cannon: for 
the reaſonsaforeſaid they haue of late yeeres caſt fewer Canons (and more 
Calucringt) thehi hetetofote, conmending thefr forre and ſeruice tarre be- 
yond the Canons. | 3 | 

But Diego Y fans Captaine of the Artillerie in the Caſtle of 4otwerpe, 
for reaſons in his T reicdr de Artillerie ſhewed, denyeth the Culuerings to 
be of equall worthineſſe withthe Carnons': which difference. groweth by 
reaſon that now Batteryes ate made at ſhoiterdiſtances then heretofore : 
namely, within the. Canons right Range, av'«-80, 90,@>-xoo paces, ſo 
their opinions (both being judicious Gunnefs)T coaceiuetF&Rrow fromthe 
alccrations alſo of Feundings, according to the Imperigll orders before 
mentioned, which in theſe parts of 1raly were-nort khowne as it ſeemeth 
by Bianco Chicfe Gunner of Crewes, in the yeare-1603, noraltered from 
theaforenamed forttigne n— whereby wee may conceine that 
their ſeeming differences may be ealily moderared by theiudicious Reader, 


| Now for the Harquebaſe «Crecke, being in cheſe dayes ſeldome vſed bur 


at Sca, where eſpecially, with an Arcow,ir is a very galling and ſerviceable 
Pecce, and may ſafely bee diſcharged 300 ritnes in one fp » dr 25 times 
in ah houre : hisleaden ſhot weigheth bur three ounces, and it is char- 
ged with two ounces of Powder, and by reaſon of the length thereof, 
mightbe alſo accompted of this kind,but that it is a Hand-gunne,and fo ap- 
pertaineth nec properly to this diſcourſe, 


\ 
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Cnavy. XIII. 


Of the Canmon Peyiors and Perieraes, the third kind 
2 and their [opts © 


DF F this 3 kiad are thoſe Otdnancethar ſhoote no Iron ot 
> Leadenſhotybutonly lightet,as Stone, Murthering,or 
Fire (het : of them there are fdure efpeciall ſeuerall 
> ſorts. The Cenen Perier being the ptincipall,and ther- 
w forc as the Canon of Batterie and Culperine bring the 
reſt to be of their kinds,ſo for the ſame reaſon alſo may 
the Canon Perior docthe like for hets. The Cuvon Peri- 

'S or then,for theoutfide is not much vnlikevntos the Ca- 
on of Batterie, butthatthey are more vncertaine in the heights of_their 


* Calibersor Bores, ſome being higher and ſometower in dyametre, Itis a 


comely and a ſeruiceable Peece)andfor thoſe vits, namely to ſhoote Stone 
ſhor.they arc well8 ſufficiently fortified; ſo thatbeing duly toaden,the Gun- 


ner may therwith ſafely (erue ro defend aBreach,keep a paſſage, murther,and . 


ſpoyic the Enemy being approached neere hand. Moſt foreigne Caner Peri. 
or5 are Chambred, being eythertaper or bctbored in their Chambets, the 
Mouth of which Chamber being but eyther ; or ; in Calibre of the height 
or Calibre of the Mouth of the Chaſe, of the Peece, the difference of 
which ar the Mouth of the Chamber is called the 07/8 or Rellifþ, their 
Chambersare tobe in length 4 Dyametresofthe Mouth of the faid Cham» 


. ber... But the moft of our Engliſh Cannes Periors are <quall bored through 


the length of thcic whole Chaſes (which I:conceiue were better to be onc- 
ly taper borcd in their Chamber) ſo asthat the Mouth of their Chambers 
beequall in height with all the reit of her Calibre or Bore forward,towards 
her Mouth, becauſe it will be thereby the better fortified in the Chamber, 


- and{othe moreableto reſiſt the force of her due loading in powder : theſe 


Peeces areto ſhoote the; of the waight of their Stone ſhot in corne pow- 


_ der, onely abaring proportionally 5 pound of powder for cuery 100 pound 


waight of (hor. The Chambred Canon Periers with Reliſhes (as aforeſard) 
are troubleſome to load, for that they are therefore to vie a Scaferta, and a 
Rowling Rammerhead, with a ſhiver in the Staffe. | ; 
Thelength of theſe Canes Periors areabout 8 Calibres of their Bore at 
the Mouth of the Chaſe: they areto be intheir Chambers 3 in. rhicknes of 
Mettallar their Touch-holes. 
The / erieraesarethe next ſort of this third bind , which #rcir all chings 


like vato the Canon Perioy (already mentioned) but thatthey are muclPog- 


rer and weaker fortified with Metall, being atlowed forthe Canon 2 irier, 

$0 pound of Metrall for eucry pound waight of their Stetie for, and but 

60 pound for the Perrieraes, whoſe Chamber being but | in Bore efthe Ca- 

libreat the Mouth, muſt be loaded with but 3 of Corne powder, bur if it bee 
: then with; of the Stone ſhot waight. | 

Thethird ſort of Ordnance of this __ kind being the Port Peeces , _ 

3 __ Srockes 
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Sracke Fowlers which are Braſſe caſt Peeces open at both«cnds, inuented to 
be loaded with Chambers atthe Breech end, fitted cloſe thereinto with a 
ſhouldring,cuen as the wooden Trees for water pype< haue tapred ends to 


letthem cloſe one into another;The ſhot and wadde being firſt put into the 


Chaſe, then is the Chamber to bee firmely wedged into the Tayle of the 
Chaſe and Carriage. Now in ſteadof round Trunnions, there are 4 ſquare 
tennants caſt ioyning with the fide ef the Chaſe of the Peece,on eyther fide 
two, which being let intothe Block or Carriage; holceth the whole Chaſe 
faſt therein, leauing the Cornith lying'vpon the ledge of the Ships Port,-or 
ypon the Fawmare ina Fort, andtryced vp with' a rope faſtned about the 
muzzle; The Tayle ot the Carriage is to reſt, and tubeſhored vp with an vp- 
right poſt orfoote, fullof holesro ſlide vp and downe in a fquare Mortice 
fixtedthercunto, hauing aſhiverattke lower end thereof, with two Tresſle 
legges morteized before yneer the blocke of the Carriage, the foote with 
holes hath apinneto ſtay the Peece vpon any Mounture aſſigned. The fourth 
ſort of this 3 kind arethe Slings and Portingale Baſes which haue Cham- 
bers fitted into their Breeches as the Stocke-Fowlers hauc, bur that the 
Tayles that ſtaycstheir Chamb-rsto wedge them faſt (as in onecontinu- 
ed Peeceof yron whereof they are vſually welded and wrought) vato the 
Tayle whereofthere isalong ſterne handle of iron to dire@tthemro reſpe 
the aſſigned marke: They ſtand vpona forked Propor Pintle vpon the cnds 
of which the Trunnions reſterh, they are loaded with their Chambers 
asthe Stocke-Fowlers ate: theſe ſhoote eyther Baſe and Burre, Musket or 
any other kind of Murthering Shot, being put vp in bagges or Lanthornes 
firted totheir Calibres, And being diſcharged ,-their Chambers arc to bee 
taken out and fil'd againe, and othersto be put in ready charged in theplace 
thereof, Theſe Peccesare viually loaded with.;or : of the weight of their 
ſhotin corne powder, Pore Peeces and Fowlers are vſually made of Caft 
Brafle, . bat Portingall Baſes, Shngs, and Murtherers, arecommonly of 
wrought iron ; the lengths of the Portingale Baſe is about 3otimes her Ca- 
libre;the Sling about 12 times,the Murtherers, Port Peeces,andFowlers 8 at 
the moſt beſides their Chambers,their Chambers about z times their Ca- 
libre in length,and weigh the 6 or 8 part of the whole Chaſe. 


A Table concerning Chamber Peeces. 
Leugth Heiehth Powder Stoneſhot & waiehtth 


| x2 inches & + 4 inches &7; -lb, 67 inches, 13 1b. 
A os inches &* 4 inches lb. 6 inches. 10 Ib, PO 


ber 24inches 4 inches glb, 7inches 171b, 
| 17 inches & | 3 inches} F lb, 5 inches, 9 1b. 
ASlingch. 23 inches 2inches&* 3;1b. 2inches alv.z iron, 
A Port ch, 16 inches 3 inches} 3:;1b, 5 inches 9g lb, ſtone. 
602, ir0n0, 


A Biſech, ginches* inch; 1b. 1 inch; 
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Crnare, XII0IL. 


Of the fourth Kind of Ordnance, Short Gunnes, Martars, 
and Square Murtherers, Pettards and Tortles, 
and the ſorts thereof. 


IQ BEG:BAG Orter Peeces, Square Mnrtherers, Tortles , and Pettards 
a2 2= arethe ſorts of the fourth kind of Ordnance, and doe 
e much differ from the former 3 kinds, and in many 
things alſo one of them from the other,as may appeare 
by the ſeuerall diſcourſes vpon their deſcriptions and 
vſes. The Morter Peeces are of feneral) grandures and 
faſhions, for ſome of rhem are made ro ſhoore a Stone 
ſhot of 350 pound waight, and ſome again are ſo ſmall 
that their ſhot waigheth not aboue 4, 5, or 6pound, and may be of any 
quantity betweene . And ſome are of one Cillinder withour ſyde, others 
are of two,one of them leſſened without asfarre 25 their Chamber reacheth 
bar all of rhemare Chambred, or as ſome Gunne- Founders tearme it 
Cambred taperingly,being at the Mouth of the Chamber about the Cal.bre 
of : the Dyametre of the Mouth of the Peece, and inlength : rhercof or 
more asthe Chaſe is longer. | 
Theſe Morter Peeces are of great efficacy, aſwellfor the Aſſaylants as the 
Befiedged or Defendants : for being duely vicd, they much terrifie 8 trou- 


BED 
: 


| blethe Enemy beſieged ina Towne, City or Fort ; cſpecially by ſending 


vpon th2m Granadoecs either ſingle or double, or great iron ſtone or lea- 
den ſhot, and from within when the Enemy ſhould worke, or would reſt in 
their Tents and Lodgings, whereunto by reaſon of ſome Hill, building, or 
Wali,they arc fo hidden that none other Ordnance can bce bendes agoinſt 
them ; for that all other Gunnes relye principally ro conuey their ſhot in a 
righr line,to doe cffeuall ſeruice, whereas this ſort workerh altogether in 
oblique or crooked lines vnleſſe rhe Peece be mounted tc go degrees, moun- 
ting them commonly aboue 45 degrees: namely ro 60, 70, 80, and fome- 
times more or lefle, accordingly as the nature of the ſeruice requireth. Bur 
for che Defendants, theſe arc ordinarily vſed to ſhoote forth Fire Bals intro 
the Championinthe night, that they within may ſee what the Enemy wor- 
keth abroad , orels when the Enemy is approached vato the foote of the 
Wall,to vadermine or pierce ir,or toenter a Breach already made, & cannot 
be wellrepulſed by other meanes or cannot be offeided from aloft, ſhooting 
out ofa Morter or other Perior, Bals of ſtone,o1d iro,or any other murthring 
ſhor or granadoes and Fire-workes, Some of them haue their Trunnions in 
themidft, other moreaft, and ſome cuen with their Breeches being fortift= 
ed with mettall abour ; of the height of the Mouth of the Chamber at the 
Touch-hole, and: of that Calibre at the Mouth of the Peece; They are of 
ſenerall lengths in Chaſe, for ſome are two,and others arethree Dyametres 
of their Mouthes Bore in length. They may bee loaded cither with _ 
; COUCNES 
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T he Prattiſe of Artillerie, 
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touches or with looſe powder, allowing 4. part ofthe weight of the Shot, 
ſhooting vpon any mountare aboue 40 degrees, but with4 ſhooting leuell 
or downewards, alwaycs putting home a good wadde betweene the Pow- 
der and Shot vnleſſe it be a Fire-ball, which the Powder in the Peece is to 
fire in her diſcharge; for then the Fire-worke muſt lye inthe looſe powder, 
and haue a wadd before it,and ſome vſe for every hundred the Shot weigh- 
eth proportionally to'abate 5 which A/exender Biancoliketh not: Thepro- 
portion for loading them muſt be ordered accordingto the ſtrength of the 
Peece and Powder, and waight of the Shot, andis alſo accofdingly as the 
Mounture and diſtance is more or leſſe,if the Shot bee a Granado made of 
Potters earth baked,or of Glaſſe, the, part of their weight willbe ſufficient 
powder to blowthem out with little or no danger of breaking : for if they 
ſhould haue ſo much power as that the Ball is forced ro breake within the 


>... Peece ; or ifaty pinne-hole or vent ſhould chanceto be ina mettailine Gre- 


ado, ſo as that the powder withinit befired s the Peece would not onely 
breake and teare the carriage, but alſo endanger him that giueth fire, and 
fruſtrate the ſeruice : As was.prooued by M. Kezuizs indifcreete practiſe in 
| his late Maieſtjes Morter Peece, breaking it,andalfo thereby indangering the 
ſpeators;wherfore if the Granado be of caſt mettall,it were beſt to be couc- 
red ouer with the ordinary coating,to ſtop ſuch vents as is hereafter mentio- 
ned : Then will ;zpart ofthe weight ofthe Shot in corne powder be ſuffici- 
ent. But ifit bee loaded with a ſolide Stone ſhot, then or rather of the 
weight thereof in corne powder may be allowed,the more powder,the leſſe 
mounted,as we hauealready ſaid, 

Now hauiog ſhewed the proportion of powder, fitting each ſort of Shot 
and Mounture,it willnot be amiſſe to ſhew how to order and mannagethe 
ſame Morter-pcece, Gunner-like, 

Firſt then the Chamber is' to bee well ſponged and cleanſed before the 
putting in of the powdcr, whether you loade it with looſe powder or Car- 
crouch turning the Meuth neere vpright; the powder being ſo put into the 
Chaber,ther muſt be a wad put in cither of hay or Okam,8aftera Tampkin 
of Willow or other ſoft Wood;ſuch as may,together with the powder that 
was firſt put in, fully fill ypthe whole Chamber thereof, that there may bee 
no vacuity betweene thepowder and wadd, or wadd and ſhot; after which 
the ſhot ſhall be alſo put in atthe Mouth with a wadd after it ; eſpecially if 
the Peecebe not much mounted, leaſt the ſhot goe out too ſoone, and the 
wadd between the Tampkin and the Shor,is not onely to ſave the ſhot from 
the Tampkins breaking of it, bur alſo to auoide vacuities, whichare very 
dangerous for the Peece by ſecond expanſions. 

Hauing then reſolued vpon the premiſles concerning the Pecce , Shot,8: 
Powder. as before is ſkewed, and vpon the diſtance and Mounture for the 
Marke, as hereafter the Rules and Tables following ſhall dire, then for the 
bending and diſpofing it tothe aſſigned ſeruice: Obſerve firſt to lay a ſtraight 
Ruler vpon the mouth ofthe Peece, and vpon it place a Quadrant or other 
Inſtrument croſle-wiſe to ſet-the Peece vpright to auoide wide ſhooting, 
and then placing them fore-right toeleuate it into the refolued degree of 
Monuture to auoyde ſhort or ouctſhooting accordingly, as the Tables and 
examples following will leade you : for hauing made one ſhot, "ou may 

thereby 
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thereby p:oportionthe reſt, conſidering whether you are ro ſhoote with or 
againſt rhe wind, or whether ic blowe towards the right or letr hand, and 
whether weakely or ſtrongly ; and ſo accordingly to giue or abate the ad- 
uantage or diſaduantage : which iudgemenr,not Rule muſt induce, and yet 
by helpe of the. Notcs tollowing, of mine owne experience late made in 
one of his Maicſties Morter Pecces, and by theſe Tables, any iudicious 
Gunner may with a Shor or two firſt:made out of the Peece hee with 
praiſe may very much helpe himſelfe, 


| Captaine Vflano his Table for a Morter Peece to ſhoote there: 
Ds 2 with by the twelus Poynts of the Gunneers 
Quadrant. And 


Poyuts Paces Mincowne Notes of praQile ina Morter peece that ſhota ſione 


o 100 | ſhotof 5. inches in Dyametre high. The MortcrPeeces Chamberbe- 
x 248 | 1ng 2.1nchesatthe Mouth therof,and three inches deep,and the reſt 
2 377 of her Chaſe being 10 inches deepe, which I diſcharged with three 
3 468 | ouncesof powder there being little wind, 
4 334 | degrees Jaras Shores 
$ = At4y 750 37; 
A - | Ar 50 256 i: -onf 
7: "0 2 At 55 675 334 
8 532 | At 60 620 2I op" 
9: 468 |: Ar 65 575 283 

Io 377 * At 70 480 24 

II 243 At 75 360 18 

I2 o00 At 80 270 13 


A Table out of Vffano for the Morter Peeces ,R andons made 
for enery degree betweene the Lenell and g o degrees. 


degr, paces degr. gr. paces degy. degr, paces degr. . 
oO. 1co $9 | 16 392. 73 31 539 58 
1 .122 $8 I7 406 723 33 543 57 
” mn WW 8 419 71 33 $49 56 
3 164 $36 19 432 70 34 $52 55 
4 2858 8 29 445 69 35 558 54 
5 104 84 al 457 65 | 36 g63 $3 
6 224 V3 | 22 46g 67 | 3 568 $52 
7 24z 82 233 479 66 358 $73 51 
8 262 81 24 490 65 39 477 50 
9 280 80 25 500 64 49 580 4g 
10 297 79 36 510" 63 | 43 'o08 4 
11 314 78 27 538 63 43 583 47. 
12 321 77 30 534 6 | 43 yo 
13 347 76 29 329 60 44 582 C45 
3.6. 3. 1 0 3 #-1 46 5 
15 377 74 
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| The vſeof the former T able, 


The vſe of the Table may bee thus explained. Hauing once made 
knowne the diſtancethe Peecedid fhoote at any Monutute giuen. As for 
example : ſuppoſe at 53 degrees which conueyed the ſhor 700 paces, and 
you dcfirc to know how far ſhe would ſhoote at 60 degrees : Now becauſe 
700 degrees is not at all in this Table, but againſt 60 degrees there ſtandeth 
529 paces. Therefore ſay by the Rule of 3 if 562 the ni.mber againſt 53 des 
oreeSgiueth 700 paces, what ſhall 529 the numbet againſt 60degrees giue, 
multiplying 700 by 529, and diuide the produd@ by 5 62, and rhe Quoti- 
ent will be 64.93 fere, the number of paces which the ſaid Morter Peece. 
will ſhoote at 60 degrees Monuture being alike loaded,and having ſuch like 
accidents as it had when it was ſhot off ar 52 degrees, and ſo tor any other 
number of paces or deprees,or diſtances aſſigned. 

"The ſecond ſort of this fourth and laſt kind of Ordnance,are the Pertards, 
which are ſhort Peeces of late ye:res deviſed and praiſed to make ouer- 
tures into Townes, Citics and Forts by breaking open their Ports & Gates, 
and blewing vp of Bridges and Walls by meanes of the force ef powder fi- 
red, Of theſe there are of ſeucrall formes and magnitudes, euen as they are 
of ſeuerall vſes and for diffcrent ſervices ; eſpecially in greatnes when great 
force is requiſite, Some of them are caſt in ſhape not much vnlike the fa- 
ſhion of a Grocers or Apothecaryes ſpice Mortcr, and ſome are tapered 
much like a Coopers water payle, little deeper then the Dyamertte of their 
mouthes.but being notabouc®* in Dyametre at their bottome or breech of 
their mouthes Calibre,and in thicknes of wertall; of the Dyametre at their 
breech,and leſſening in thicknes towardstheir mouths. Thrir magnitudes 
are ſome to hold bur one pound of powder or lefſe,and otherstobold 501b, 
or more,and they vſually allow 4 lb. of Brafle, or 5 1b. of irents caft a Per. 
fer one pound of powder, and 250 pound of Braſſe, or 300pound for a Pet- 
tardthat ſhall hold 50 pound of powder, viing thoſe proportions diminiſhed 
for lefler,and augmented forgreater. The Pertardis ſometimes to be vicd 
in places acceſſible and inacceſſible, .Suppoſe then weare ro Pertard a Port 

or Gate vnto which we may approach,in that caſe a skrewed hooke is to bee 
let into the Porc,vpon which the Þettard with her Planchier or Matric is 
ro be hanged.,as inthe 13 figurear 6 is repreſentd. 

The Plichrer 1s atleaft to be 3 inchesthick,arm'd with irs plates to defend 
it from ſplitting, it is alſo to be vaderpropped with the forked Reſt, 8 ſtayed 
inthe ground at the hinder end to hinder the reuerſe thereof, Perrards are to 
be loaded with fine corne powder , the finer corned the better being ver 
hard beaten in,by little and little at once with iron drifts or ſuch like,of the 
uſt height of the Dyametre of cach places concaue of the Perrard, vntill it 
be full within one finger breadth of the top, and then ſome vſe to make 2 
hole through the powderyntothe bottome with apyke head or ſuch like,in- 
to which hollownes they put incertaine quils filled with raw quicke-filuer, 
Laſtly,they couer the mouth thereof with a waxed cloath, being cut of the 
iuſt breadth of the inſide of the mouth of it,8: fillvp alſo thereſt that is yet 
empty with molten waxc,mingled with hempe cut,or with toe rather, They 
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are to haue a ſocket and backſtay for the vnderproppe, and a pype ouer the 
Touch-hole which muſt be filled with ſlow and ſure receipt of Fireworke, 
tothe endthatthe Pettardier hauing by a pryming of quicke powder giuen 
fire thereuntogand retired for his ſafety,wherin he muſt be carefull to auoid 
retyring in the right line of her reuerſe, for feare of danger. 

But if we be to Pertard a Port vnto which wee cannot approach to hang 
the Pettardthereon, then make alittle woodden horſe with 4 wheeles or 
Trucks lyned with Cloath or Woollto auoide making noyſe, the Handle 
whereof is tocarry the ſaid Pertard, being ar the leaft 40 foote long, with a 
Counterpoyzeat the other end , having the Plaxchier faſtned cloſe before 
the mouth of the Perrard,with the crochet or vnderprop to place the ſame 
as cloſe and flat againſtthe Port as is poſſible, and the aftmoſt end of the 
ſtaffe or prop made firmeagainft ſome ſtake inthe ground (to ftay the re- 
uaſe)io alwaiesthat it belong enough toreach ouer the dike or drawbridge 
to be driuen cloſe, that the Pettard may be firmed againſt the Gate, Then 
ſo loded and firegiuento the ſlow vent or pypewith theflow reccipt,there- 
trait may haue time to be oblikely made, leaſt her reverſe ſupprizethe Per- 
zardier before he canget out of the dangertherof. The figures and oiſcourſe 
following as well for the acceſſible as for the inacceſſible Ports here an- 
nexcd, will make that which we haue ſaid rhe betcer vaderſtood. 


7 : Wh JU + WAL 
== 
WAN nr in ES 


— \—D\\ 4, 
; Bi ” }} ba ta * 
S 4, © © { , 
am» > 6 . . 
-- 
q M &: 
© s. ! 
13 RF s 
/ i 
. 


i >. \ \ 
OYOIITS 
\ 


LH 


—_— 


_—? Pines : 
» 44 Rae tt] 
- k —_ - OF = 
—_ 44S 
== - . - ———_— _y—_— 
—_— — : I; = _— >. THTg 
AS 4 _— : « 
- ET = W-- dai. > - q 
ng - — —_ —- — —— . - = w - wt op woe _ 
> _ —O= = ws T_ Po > - —__ "= ” 
4} . - - Re. - 


PR 


_ - —_ — PR - 
"X ns OO TE er 


apBeges r 


The Praftiſe of Artillerie, 


Cnay. XV, | 
Of ſenerall wayes to pregent the effeAuall working of Petards. ot; 


Iuers andeuerall meancs therceareallo to prevent the / 
> placing and cftcQuall working of the ſaid. Pertards : 
A a whereof a word or two in bricfe. The firſt is by a kind 
RH | of ſtrong iron Gridiron or Grate ſo placed beforethe 
v je: Port,ſomewhat diſtant, as 3 of feete off, that the 
As Plaxchicr of the Pettard cannot come cloſe enough tO 
the Gate: for thatthe Ayrebetweene it and the Per. 
3 zard will doubtleſſe make the aRiontherof to be of lit. 
tleor no effe:orherwile to ſpoyle the. Perrardier and Afsiſiants neere,a fall. 
rrap being let go with a buckle rricker when the Pettardier ſhall either tread 
vpona draw-bridge or bord couered with earth, which will pull outthe 
buckle,and ſo ir will let a great circle with iron works by aſvring fall via- 
lently vpon his head , likewiſe they impeach the hanging and propping Per- 
zards by certaine points of iron abour 3 feete long placed vnder the 
Draw: bridge,which when it is drawne vp, ſtands out and impeacheth the 
vlacing of therfiagainſtir.In likeſort by atrap-draw-bridge which wi 
downe asſoone hs the Pettardier ſhall tread thereon, andſlidehim and_his/ 
Pertard jmto the dyke ſo alſo ifa paire of compaſſes of iron with teeth on 
the legges haue theirhead with a loynt faſtened aboueto the ſtone-warke' 
of the Port;ſo that as ſoone as the bridge or bord which holds thecom pal 
ſcs and reeth open, is vnlobſed. by treading thereon, they areforcedito4 
gether by ſtrong ſprings moſt violently, whichtertibly will claſpe and teare 
him in moſt miſerable manner. Another is by two ſemicircle$ with ſawteeth 
coclaſpe rogethcras ſoone as the Pettardier ſets foote on the falſe bord o 
bridge ro vahitch the ſpringholds.Al{oa cord being faſtned ro the outmoſt 
end of the looſe bridge, which by the Pertardiers Reppingtheron, ynlooſerh 
the hold, ſo anumber of ſtones will thereby all fall on hig head, and beate 
out his braines. So alſoa falſe Port with 3 or 4 feet or more of vacuitic be- 
ARK id rweene it and the true Port, rifing higher then-the true Port in groues 
"FR | Rag hoiſted vp as a Percullis, and ſhall fallwhen the Pettardrer ſteppeth onthe 
"418 | falſe bridge; likewiſe by a falſe or looſe bridge which ſhall pull a tricker that 
ſhall le: downe a. ſnaphance, and give fire varo 200r 30 leaded muskets, 
whoſe moutres ſhallbe fecnethrough the Port, and diſcharge themſeclues 
vpon the Perrardzer and his aſsiſtamts, As the figures in the 6,7,8,9,10,17, 
12, and 13 Chapters of the ſecond book intituled Recuil de plusienrs Marhi- 
nes millitaires will more manifeſt vnto the eye. 
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The Pradtiſe of Artillerie. 


Cnar. XVI. 


How and 'with whatinflrunents you may breake the Þyles 
Paleſadoes,Grates,Percallifes and (haynes,or ſuch like 
iron or weed-worke to lay them open for entry. 


Se /& O breake Paliſadoes,Grates, Barres, and ſuch like enclo» 
ſures of any Towne, Caſtile, Fort,or ftrepg houſe. The 
inſtrument that is noted with A, which is a wrench 
2, thatbeing aplyedand faſtned as the figure ſheweth, wil 
dy 4 fcarcopenſtrong Bars,Orthe Saw B,inſawingaſunder 
Fe@, the ioynts,Or the Crow C, whoſe Clouen 1oot being 
20S Sed goren berweene the 7092/5, will forcibly difioynr 
"TIO rhem,Orels Axlike wedge D. But it the enterprize bee 
to be ſecretly executed without noyſe of ſtrokes of tooles,then a fire wheele 
in ſuch manner faſtned,prymed and fired, and fixed as the figure ſheweth, wil 
ſone make way,if it be wel ordered,for the purpoſe,as bercafter inthis Chap- 
zer ſhall be direted. The ſame inſtruments are to be applyed ynto Barres of 
Gates, of Townes and Caſtles,if they may be approached ſecretly, For elſe 
there can bee no better way to make ouerturethen by battery with great 
Ordnance, which from far will ſoone make a breach aſwell in Ports which 
are viually fertified with barracadoes and other defences,but may be therby 
ſoon batteredto make ſufficient breach to enter by, yea were it in bulwarks 
or Curtins as hereafter ſhall bee ſhewed' more at large, If you would 
forcea great PortofaTowne ſecretly, there is another meancs beſides the 
Pertard already ſpokenof, namely the Skrew Nut marked E,and his skrew- 
barre A,with which in turning the winlaſe X,it will ſoone breake open the 
Port. ſothar the backeſtay be faſt and ſtrong enough, Now ifir be ſtrength- 
ned with chaines of iron within,although they were great and ſtrong, yet by 
the skrew ſpindles 4 and 5,turning the Nut B,by the wialaſe & ſpykesthere- 
of, and ſoin like manner the iron Bars and Grates may be broken aſunder or 
pulledour with the Pinchers C,and the drawing hammer D, and the mallet 
of hard-wood I,and the ſhort Axe-wedge 2, Next to thoſc inftruments the 
drift bridge betweene them repreſented wes inuented to reach ouer a dyke 
and to put any Towne or Fort to the Scalado,it isnot much vnlike the Cart- 
bridge vied for the Pertard, as before may be ſecne in his Chapter, but that ir 
isnot ſo great and heavy as it. 
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| " The Prattiſe of Artillerie. 


CnaPe, XVIT: 


How to Diſpart any Prece of: Ordnance that is truely and- 
equall bored in the. middeſt of the Mets». 
| > tall thereof, Kant 


4s > FE all things belonging voto a'Gunner, the chiefeſt is to 

=R&2z? bringthe Mettal of his Pg gecuen; which rhe Gunners 

P calldiſparting: whereforerhe diſpart for any Pecce 
) of Ordnance, whoſe concaue Cilliader or Bore lyeth 
W equall and trutly in the midſt of ker Mertal,is nothing 
els but to<quall the difference betweene the thicknes 
of che mettal chat the Baſe Ring hathin Semidiametre 
= *®V more then the ſemidyametre at the Muzzic Ring, 
without which equall difference applyed vpon the vpmoſt of the mettalls 
on the Muxzle Ringeyther had(or gueſled at with diſfcretion,)it is impoſs1- 
ble to direta Peeceto any marke, ro make a ſhotto an aſſured good effect? 
The diſpart is many wayes to bee found, Firft in ſuch Peeces as are 
not Chambred by apriming iron, pur downeto the lower part of the Bore 
in at the Touch-hole, and making a marke vpon it euen in height with the 
higheſt of themettall vpon the Baſe Ring, then carrying the ſame meaſure 
vnto the Mouth.and placing it vpright with the lower end of the priming 
ironiuft onthelower partof the Bore there ; Then looke how much the 
mark,ſo made on the pryming iron, reacheth higher then the ypper part of 
the mettall of the Muzzle Ring, ſo much is thelength of the diſpart ro bee 
placed ypon the higheſt of the metrall there : Or els taking the Dyametres 
of the Baſe Ring, andalſo of the Muzzle Ring with a paire of Caliber com- 
paſses, or by guyrding or etherwiſe, and the balfe of their Dyametres . is 
thetrue length of the diſpart to be placed vpon the higheſt of the mettall on 
the Muzzle Ring as is aforeſaid- 

As forexample, ſuppoſethe Dyametre of the Baſe Ring tobe 24. inches, 
and the Dyametre ofthe Muzzle Ring to be 18 inches, the difference is 6 
inches, the halfe whereof 3 inches, is the length of the diſpart ſought. Or 
take the compaſse in inches & parts atthe Baſering,anddiuide it into 3 equal 
parts,,and doe the like at the Muzzlc-ring, And the halte of their difference 
will be the diſpart for any Pecce that is truely bored, Or rather hauing 
guirded the Peece atthe Baſe and Muzzle ring, looke how many times 22 
quarter of inchesare therein contained,ſo many times 7 quarters of inches 
doth the Dyametres containe. Andthe halfe of the difference of thoſe rwo 
Dyametres is the due diſpart ſovght, Or els take a Rule or ſtaffe, and lay it 
croſle vpon the Baſering ofthe Peece, and then rake alyne and plummcr, 
and hold it tha! it may hang cloſe: firſt to the one {ide of the Peece,and then 
tothe other ſide thereof, marking alſo vvon the Rule or ftaffe, whefe the 


lynetoucheth at both times, that the ſtring onely_touct es of the 


Peece without any bending, Then lay that Rule and Meaſure tothe mouth: 
likewiſe looke what the ouer meaſure commeth vnto, take the halfe of that 
| mcaſure 
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The Prattiſe of A -tillerie. 


meaſurefer the due diſpart. Now for Chamber Peeces, there can becno 
certaine generall Rule giuen for their diſparts: for they mnſt be ordered ac- 
cording to the forme of rhe Chamber and orcloweor Hall of the Peece; 
whether it be Sling, Baſe, Fowler, or Port Peece, But euery diſcreet and vnder 
ſtanding Guxrer; when hc ſceth the Peece, may by what hath beene ſayde, 
know what to doe therein : for Port Peeces,and Fowlers they onely ſhoote 
ſtone,and not iron ſhot. 


—_— —_—_— 
_— "I 4 " 


Crnare, XVIII 


Of- certaine faults committed in Forreiene Fomndings of 
Ordnance. 


© He induſtrious Gunner may by that which hath beene 
faid,take true knowledge of all ſorts of Ordnance, as 
well Antient as Moderne, and alſo vnderſtand the rea- 
ſons, grounds, and vſes of them, and of any others 
which ſhall hereafter be ſeruiceably inuented , and ſo 
z@A bc able toiudge of the goodneſſe and detects of any 
>< Pcece whatſocuer,co make choyce of the beſt, and in 
time of neede to make vie of the worſt; yer it is 


G-— 


_ not impoſed ypon the Gunners O flice to practize Foundings of Ordnance, 


although it bce one of the moſt neceſſary Sciences of thele times in vſe, 
which wasneuer bred among the common ſort of men, as other handy- 
crafts were, for that they muſt not onely be conuerſant and expertin the 
Marhematickes, but alſo trayned vp thereto from their childhood if they 
will be excellent for ready handines therein , which makes mce and others 
wonderouſly marucll, that ſo neceſſarie a ſcience ſhould bee no better re- 
ſpeed amongſt vs, and that thatthere is no more care takento bring vp ex- 
pert Founders of Ordnance for times to come,in this war-like age. Bur if 
we ſhall wcll examine the meſt vſed Foundings in Exrope - namely, thoſe of 
Lisb-n, :Alalaga, Barcelona, N aples, Cictlia, Cremes, Millan, Genoa, Venice, 
Mollines and Y rect - in which by reaſon of their continual: practiſe they 
might. calily have become excellet & expert, yet whether it bc by negligece 
ignorance, or<[s by the too much haſte madeby thoſe that haue the charge 
and command of thoſe Foundings, it is apparant that they commit great 
and abſurd fa'ilrs therein, Some of their Peeces(and not a few)are bored a- 
wry, their Sox/enot lying in toe widſt of the body of Metrall; ſome are 
crooked in their Chaſe, other ofvnequall bores, ſome too light towards 
the Breech turne their mouthes downewards in their diſcharge, and ſo cn- 
danger their owne Vawmures and Defences : infomuch that my ſelte and 
other good Gunners in time of ſeruice could hardly finde means to remedy 
that fault, cyther by hanging waight vpon the Pommell or Caſcabell, or by 
wedging it vnderat the fore Tranſom of her Carriage: others are too heauy 
alſo in their Breech, by placing the Trunnions too much aftwards, that 
Coynes can hardly be drawne,but by the extraordinary ſtrength to manage 
and weigh them vpbehind, or lay her vader mecrall without putting oa. 
| Tauer 
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The Prattiſe of Artillerie. 


Jeauer in her mouth- Some and a great many Peeces are come forth of the 
Furnace ſpoongy, or full of hony-combes and flawes, by reaſon that the 
mettall runnerhnor fine,or that the moulds are net throughly dryed,or well 
nealed : whereby cyther the Gunner that ſeructh with them is much endan, 
gered, they being as bad or worſe to ferue with, as thoſe that are too weake 
and pooreinmettall : for if they be loaded with ſo much powder as is ordi- 
nary for thoſe ſorts of Peeces (as may often happen when ſuch Gunners 
load them, asare cither ignorant or negligent in examining their defects) 
they will either breake,ſplit,or blowingly ſpring their mertails,and (beſides 
that miſchicfe they doe)they will be made vtteily vnſeruiceable euer after, 
Wherefore to auoyd thoſe dangers 8 faults, Gun-Foundes may do well ro 
conferre one with another, and alſo with vnderſtanding and experienced 
Gunners thereupon, who with the hazard of theirliues hauec often feene in- 
tothoſe inconucniences : yetthus mich { dare ſay to the due commendati- 
ons of our Engliſh Gunxefennders , that the Ordnance which they of late 
yeares haue caſt; as well for neatnes, as alſo for reaſonable beſtowing and 
diſpoſing of the metrall, they haue farexcelled allthe former or forreignea- 
forementianed foſiders. But it is to be feared that there being ſo fewof that 
profeſſion here imployed for Founding of Brafle Ordnance;(only Mr. Pizrs 
and his Brother, and Mr. Philips, and as yet ſo few or none brought vp to 
learneit vnder them, ) asthar it is like that hereafter there may bee agreat 
want of honeſt and skilfull Gunnetounders in England, the inconuenience 
that els may hereafter ſo befall, I hope will bee fereſeene and preuented in 
eo0d time. 

Le Siear du Praiſacin his 13 Chaprer of his Military Diſcourſes, aduiſeth 
Founders to hauea ſpeciali care tor the temper and Allayes of the mettalls, 
the inwardcleannes of the movlds and nealing ofthem well, and rotheir 
Caps and Cauities to anoint rhem with cleane greaſe, and to guard and 
binde them well with iron, to dry them and ſettle them firmely , and for 
the due placing ofthe Trunnions, as is ſhewed in the 22 Chapter hereof, that 
they may ſo neerely equibailance one end with the other, that one Gunner 
with a Leuer or Handſpyke may rayſe or imbaſe it vpon her Cariage,cyther 
for the draining or putting in Coynes todiretthem,or lay themvnder met» 
talls, The running of the mettall not fine or too cold, and the mould not well 
nealed,or the mettalls not well incorporated;either of theſe cauſeth lawes, 
crackes, ſpungynes, or hony-combs in the mertall of the Pecce, whereby 
great danger often enſueth, 


The Prathſe of Artillerie. 


Cnare, XIX. 


(oncerning the League and Alligation or mixture of Mettals 
to Found great Ordnance. 


Orthe Natural viſcuoſity,ſoftnes, & dulnes of the co- 
lour of Copper,there hath for the Foundings of 0rd. 
nance beene many Alloyes, Leagues, or Alligations 
of other metralls by ſeuerall Founders vſed as their 
divers coloursand tempers doe manifeſt. True ir is, 
that the proper Alloy for Copper, is fine Corniſh 
Tinne, whcnas you would haue your worke ſubie&t 

S tothe Hammer,or els it will not be reduced to ſuch 

ſubtilty; as to endurethe fire, or to make veſlells off. But when as it ſhallbe 

accompanyed as ſhall herein bee hereafter mentioned , it doth nor onely 
change the name, alſo the aſpet and Nature thereof, as to bee called Or- 
dinary Brafle, Bell-mettall, orcls Brafſe for Ordnance, Braſle ordinarily is 
male onely by Tinae, Copper,and LapisCalzminaris, Bell. mettall with more 

Tiuac and ſome Latton,for Bells,Mortars, and for Ordnance, As Birinzuccio 

ayth, 12 pound of Tinnefor roo pound of Copper, for Bels 23 or 20 pound 

of Tinne for x00 pound of Copper ro cauſe the better ſound , and accor- 

dingly as they aretobe greater or leſſe, wherein I intend not here togiue a- 

ny other Rule, but to mixe them by waight, and meaſure, as diſcretion and 

iudgement ſhall induce.Bur more particularly for Ordnance,I hauethought 
ficting to relate the opinions of ſuch worke-maſters and Authors asT haue 
received inſtrutions from. ereme Roſſeli, ſaith, that for 16 1b.of Copper, 
101b.of Tinne, and 8 1b. of Latton,and that the Tinne giueth hardnes,and 


ſathereth the Copper and Latton, and that the Latron giucth them colour ' 


together , adding the more force torefiſt the vehemency of the powder 
firedin them, ſothatthey make the Peeces that are caſt of that mixture to 
be faire and ſtrong. Alexander Bianco: in his HHilliterie faith , that the beſt 
Allegations of thoſe Metrals for Ordnance,is for 100 1b.of Copper,201b.of 
Tinne,and 5 1b, of Brafſe or Latton is to be mixed. Diego Y ffanoin his 1nſru- 
Zion de Ariillcrieſaych,that the beſt Legature for Ordnance is 100 Ib, of 
Copper, 8 1b.of Tinne,and 5 lb.of Eatren,and 10 1b. of Sow-lead,affirming 
that Lead being tough and cold, maketh it alſo become hard. | 

And Sicur ds Priſſec in his Military diſcourſes faith,that the French Foun- 
ders yntocuery 1001b. of Copper doe cither adde 20 1b. of Bcll mettall, 
(which-is 25 1b.of Tinne and Lead forzo00 Ib, of Copper or Brafle) or clſe 


10 1b, offott Tinne to cach 100 poundof Copper, 
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CHnaPe. X X.' 


Of the Powders or Barths to make the Moulds to caſt in 
| Braſse Ordnance. - 


w5Orthe Foundings of Great Ordnance, there are ſpeci- 
Wo all forts of Earthes, whercofthe Moulds and Modells 
No arecowpounded cither'to caſt in Brafle or iron,wher. 
of it behooueth to ſcekethe beſt, namely that are able 
to refiſtthe fire and receine the melted mettalls, fo 
that-they may render them ro beecaſt and Founded 
Md neatly without being ſubieRt eyther to be diminiſhed, 
| crackt or peeled when they ſhall bencaled , which is 
ſuch a matter as without, experience. cannot bedone well: © The rather be 
cauſe that Earth in it ſelfe generally. taken cannot ſafely be choſen, the co« 
lours thereof is no ſufficient ſigne ; for we ſce ſome earth to be white;ſome 
blacke, ſome yellow, and others red; and of each ſomeare good, ſome bad, 
But none of them canby their colours beaſſuredly ſaid or choſen for good 
in effect : for there may. bee ſome. of each of thoſe colours good; yer all 
earths being eyther fat orleane, orſaft,orgrofſe; or viſcuous; whereof the 
leanc ſoone turneth ynto duſt , without holding together; which alſo area 
longtime drying, andare but of little contionance for ſtrength; The Far 
indviſcous Earths ſhrinke and chappe, and dos ſoone breakeby theit fatu- 
rallbrittineſſe, and doe often grow crooked by thevneuennelleof their mix- 
eure or temper, whereby they become crookedinthe Mould; andſo watpe 
the patterneitſclfe: ſotharitis rarethat ſuch a Peece ſhould come nextly 
or well out ofthe mould; Where upan wemaycanclude that good” 2iyths 
are neyther Fat nor Leane , but betyreens botty:.and of fine: and Nibrill 
grainc or mould, which.ſoone dryeth and remainerh firms; without bea- 
ing, being ableto reſiſt the yvchemeney. of thefire ; and ſuch Earthisare 
moſt commonly ofa yellow or red eglour: but relyingnorvpon the c6lopr, 
prooue the quality of your, #4rths.with. iudgenicnt; 'and f0xwilt exptrietice 
the'M1frifſedF Art be your beſt Tutour todire&youtorhe beſtpowekrs, 
which muſt be the firſt ;datianof your Workes ii) hinhyy. v 60V; 
* But to fide ſuch as are fitfor younwarke; it bohoouethyodi toſinksVij- 
nets pits or caues vnder ground, whighhatienot-beene mughi ferred; ! Ar;d 
aer you haue begun yqur,worke,and gomipavindedyoir Furmb2rin a bike 
orlicape, and yyerand moyſicned them like@paſtty begin theriis Beat rhetn 
-with arodof Tron,as > hy x $6 doctheir :Claye,>Thentdke Fo 
third parts of the whole Quantity, apd-mixe itwittr lyntof Ninnen eld 
andthen beatethe ſame againe together vntill they bee well incorporated, 
that they may appeareall one ſubſtance, and if any ſmall ſtones ſhovJd 
chanceto fallamongſt it to pickethem out or bruiſe them as ſmall as may 
be thereby , and ſothe powders being well tempered may ſerue for your 
moulds and formes. © 
Someif they cannot haucſychZarths asthey would, contetit themſelues, 


with 


/ 
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with ſuch as they canget, which when they hauc temperedinto paſte, they 
dry, and then beate and remoyſten; others mixe it with buratſand and a- 
ſhes; others having but weake Earths, temper them with water wherein 
burnt ſaltis difſolued, mixing therwich Scales or Lymmelofiron finely bea- 
ten and ſcarced; "Pf ' 0 | 
And laſtly, ſome mixetherewith Horſe or Oxe dung, and ſome vſed 


ſedge and ſtraw finely chopt and mealed, each to his beſt liking, cndea- 


uouring to pteuene the ill accedents tharmay hinder the good  ſacceſles of 
their workes. | | Le 


Io 
_— 


CHar. XX, | oe 
Of making of Moulds for the Founding of Ordnance. 


4yAch Workemaſter in any Art whatſocuer, held- 
Zo <halwayes cycher the way whercin hee hath bene 
tanght, orels that whichn his iudgement and vn- 
derſtanding hee thinketh4o be thebeſt: Eucn ſo is it 


NS With Gunne-Founders dag recur the 
un 


meanes my they "= in Sare Co = 
ny, according as they arecither great or ſmall, yetal- 
moſtalleadtoſumeend, 
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The Prafliſe of Artillerie: 


—"Andhavingſo preparedandreſolucd of wherkind, and what fort ofthar 
76 ark 5 rm intend to Caſt youarc then firſt to makea Mod. - 


ind the 
pt pry! mg oor eyther of Tithber, or of Earth (or both) 
vith ache Mouldures; - Ornaments ,'. and Compartiments, cuenas you 
would haue the Peece to be, which you muſt thinnely anoynt with ſofthogs 
preaſe 5- andthep couer it ouer with a Colume of the aforeſaid tempered 
casth, made and dryedbylittleandlictle, augmenting it. vatill ir beeofa 
eompetentrength & thicknes;This Colume muſt be to betaken imto two ot 
more parts, we end to take the ſaid Modell or patterne our of it, and it is 
to be fortified on the out fide with Plates of ironas long as the Chaſe of the 
Peece., and with iron wyres an incheach from other, andlaſtly with iron 
hoopes a foote or two aſunder, toknocke off and on as occaſion ſhall 
require. There muſt alſo beea ſmooth and equall Cillinder, whoſe Dya- 
metre muſt be jiuſtthe height of the Bore, and madeof the ſame earth moul 
ded vpon a ſtrong ron ſquare Barre, ahd'vpon a cord woulded 
about the ſame, therewith to make the ſoule or concaue hollow Cillinder of 
ePeece; by placing 'it (by belpt of the Baſe and Muzzle-ring) exa- 
Firtherhrdſt ofthe vacuity of the 'omermoſt Colume,\-which whenthe 
Patterne or Modell ſhall bee rakenont,will remaine hollow ra recciue che 
mettall chatinuſtmiake the body of the Pecce.Alltheſe muſtbe well ioyied 
ted rogether, poliſhed ſmooth, and tryed and nealed; thatthe mettall be- 
rihefine: wy come off; Imooth ati neate, To es 
-F-aftly; the pitterneof the Breech,” with all the-Mouldures, and Caſca- 
bell is in like manner to bee coberel oner by little and lictle with the ſame 
tempered earth, which muſt afterwards be luted neatly and ftrongly to the 
Breechend of the outter Colume : All which Mouldures, Rings, Armes, 
Deuices, Flowers, Trunnions, Dolphins and Circles may be at pleaſure ad- 
ded therevnto, vpon the patterne eyther in waxe, earth,or playſter, and ſo 


_——_ "ew 


mn 


the perfect imprefsion thereof be receiued by the concauity of the outward 


Colume, keeping ſtill the due preſcribed proportion of the Peeces, accor- 
ding to the kind and ſort thereof, E | 


—— 
rm 


Car, XX1L 
Of theplace, meaſure,and vſe of the Trunnions. 


'S He 7r»9nions in peeces not Camber bored ought to be 
thusplaced,diuide the whole legth of the Chafe of the 

Wq pecce into 7.equall parts, and at 3 ofthoſe parts from 
23 the Beſe ring forwards, in the imaginary rightline that 
A, \ proccedeth from the lower part of the Mettall at 
7@, the Breech, to the vpper part of the Metall at her 
>& Mouth, muſt the place of the Cenrre of the Trans;- 

A ens be, and ſo ſhall there be 5 of the length of her Chaſe 
from the Centre of her Trunnions forwards to her Muzle,83backwards to 


her Breech, except it be fora Taper boted or Cambred peece, for which the 


yk | Trunnions 
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Trunnions muſt be placed more backwards, becauſe the thicknes of metrall 
. tothe breechwards is greater in compared praportion then it is in cquall 
bored Pecces, which would otherwiſe become breech heauy,& ſo be trou- 
bleſome to manage,and itmuſt be ſo ordered for theſe ſequent reaſons. Firſt 
for her better forrirude, Namely to take hold themore firmely in the Met- 
rall of her body, and not lye directly againſt the concaue Cillinder of the 
Bore.Sccondly,that being ſomewhat vnder it, they will rhe better ſupport 
rheigreat: weight of the mettall:and laſtly,that therby they may be onelyſo 
much heauicr towards their Breech as may be ſufficicat to keepe her ſteady 
in her diſcharge, and nat be too vaweldy, but conueniently approaching 
neere<quiballancing for the mounting and mannaging thereof, which the 
Germane and Spenifh Founders doe jamewhat ſeeme to helpe, by placing 
Dolphins ſomewhat mpre towards their breeches : and ſeme others hauc 
thought to remedy it by placing of ſtrong Rings in Staples of caſt mettal 
in ſtead andliew of theſe Dolphins.But for ſuch Peeces as have neither Dol- 
phins nor Rings to mount:or diſmount by them, a Leauer being put into 
their Mouthes,and a rope faſtned at the mouth vatotheoutward end therof, 
and vmo the Pomecll or Caſcabell at the breech, they are to be thereby e- 
quibalancingly flinged comount or diſtount them conueniently, The Trun- 
nio250ught ncxt the body ro be in Dyametre oneCalibreof her proper bore 
in thicknes,and aiſo one 1n length, onely leſſening ;, ot a Catibre,tapering by 
litle and little towards their outward end of rhem. Thereare five things e- 
ſpecially ro beregarded in caſting of mettall. The firſt is to make the formes 
and:moulds duely, The ſecond that they be wellnealed with Charcoales or 
dry wood. Thethird to place them well in the Pit. The fourth is to melt the 
metrallro runne well andfine. The fift to be ſure.rtq put aſmuch mettall into 
the furnace as. may be ſufficjent to fill the moulds, and every mould(that is 
to be filled with Brafle or:;any other Mettall) muſt haue ſpyralls or vents z 
for there is no.place (although called empty) ſo voyd, burit is filled with 
Ayre, by meanes whereof ifthe hot meltes, ſubſtance come to meere with 
the Ayre there-incloſed,. not. finding breathing -yent , it will breake the 
the mould ; wherefore ir will be fit that as vpon the one fide of the mould, 
the mettall is rocome intoir,ypon the other fide the moyſture and ayre may 
breath out without impeachmear,thatall che emptines of the mould may be 
filled with mertall. And to that end there muſt bee a vent made that may 
breath out the ayre from thetop tothe bottome of the mould, concluding 
that by giving - moreand the larger enteries vntothe moulds and vents, 
theberter and more faire will your matter bee caſt off, And ſo muchfor 
Feundings of Braſſe Ordnance, | 
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he Prattiſe of Artillerie, 
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CHar. XXII. 
How to examine, ſearch, and to finde Whether any peece of Ordnance 
be well and duly made, and of what Kinde, 


. and Sort it 18, 


= He principall thing that a Cunner ought tolooke vnto,when 
><; heels totake many Peeces cf Ordnance into his charge, 'is 
MY = firſtro ſearch and examine how they are Fortified, and whe- 
© |} Hs! ther they be ſound and ſafely ſeruiceable. and whether they 
leS-: Sg be of the kinde of Cannons of Battery, Culnerings, or Periors, 
LT" and thento know of which ſort each Peece is of that Kinde, 
and then whether they be ordinary, rc-inforced, orleflened in their Forti- 
fication of Mettall, and whether they be Cambred, either equallor Taper-= 
bored, and with, or without an 0r/ow or Reliſh, be they of caſt yron er of 
Brafſe mettall: and of what heightstheir Bores are, and how much Powder 
they are cach of them to ſhoote, wirhany Shot, be it of Lead, Iron, Stone, 
Granado, or other Fire-workes or Bales. "Trp LÞ 
Secondly, that he looke how the Spunges, Ladles; Rammers, and Wad 
hookes, are fitted and conditioned, fo that there may be no defe or default 
inthem: And finding all thoſe things well, hee'is to place them allon the 
right fide of the Cariagesof the Peeces they bclong vnto. ſo that the Ladles 
and Spunges be turned towards the mouthes, and the Ramwers and Wadd- 


. bookes towards the Breech of their proper Pecces. 


Then by putting a Raymer with his ſtaffe into the Peeces Concaue Cil- 
linder as farre as it will goe, to know whether that Pcece be cleare, loaded, 
or Cambered, and cquall ortaper- boared, with Reliſh,or nor, or haue any 
fouleneſſe got into her Concaue Cillinder , which hee ſhall perceiue if hee 
make a marke vpon the ſtaffe, at the mouth of the Peece, and pulling it 
out when it willgoe no further in, andby laying irvpon the ont-fide of the 
Mettall, ifirreach ro the 7 '8#c4-hole ornor, for ifit doe not reach thither, it 
is cither loadedor cambred, or elſe ſome fouleneſle is gotten into her. 
Andifthefinde or perceiue nothing to be within. yet he ſhall take her Ladle, 
and pur it into her as far as heecan, and moving it lightly about the lower 
part and botrome of her concaue, giving rwo or three ietts, to receiue into 
the ſame, the duſt or ſmall ſtones or foulenes if any be in her, which he ſhall 
continue,drawing out the Ladleand emptying ir, vntill hee perceiue there 
remaineth no more within her to be drawne out : Then placing the Ladle 
in his place, let him alſo take her 3pwrge, and ſpunge her well ; to draw out 
all the moyſture, ruſt, Verdegreace,or foulenefle, vntill ſhe be cleane ; then 
ſearchalfo her Touch-hole , with a Pryming iron, whether ſhee be therein 
cleane, cloyed. or haue any fouleneſle gotteninto ir. 

That done, then may he with a common ſearch vpon a ſtaffe,hauingtwo 
or threeround Peaſe, poynted ſprings that beare out, yalefle they be forced 
cloſe, put into the concaue Cillinder vnto the botrome;,all along to examine 
her within whether there be any flawes, crackcs, hony-combes, pynne- 
holes, finders, or other faults : and the Sunne ſhining cleare, it the mouth 


be 
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þe turned againſt the Sunne beames,they may by a Looking-glafſe well pol- 
| liſhed, or with a bright ſword, be reuerberated into her concaue Cilliader : 


ſo that thoſe faults may bee therein moſt eaſily diſcerned , orelſe in cloſe 
weather or roomes, a Wax or other Candle lighted, being faſtnedypon the 
end of a Canc,ftaffe,or halfe Pyke,her faults may bee ſpyed, ifthe ſame bee 
pur into her hollow Cillinder, and carefully looked for all along,the Gunners 
eye being therefore imployed diligently at the mouth ofthe Peece, 

Whercia if he eſpye any creuiſes, flawes, cracks, or Hony-combes, hee 
may afſure'himſelfe that Peece is dangerous both for breaking by re- 
charging of her too ſpecdily afrerher diſcharge, as well for herdcbillity by 
meanes of thoſe defects. or faults, diſabling herto endure or reſiſt her ordi- 
natic loading, orallowance of Powder to be fired-in her, as alſo leaſt in fach 
Caucrnes,flawes,or Hony-combes;ſomeof the Wad, Carthouch, foulcnes, 
furre, or Powder, lye ſmothering therein, and ſo vpon recharging, Fire;the 
Powder that ſhould loade her, vnlefſcſhee be well ſpunged with wet ſpun- 
-cs, witha great deale of handinefſle, care, and diligence, to. bee afſutcd to 
haue fully extinguiſhed the fire that ſhall ſo (mother, before you recharge 
her. Beſides, much diſcretion and iudgement is to be vied inthe allowance 
of Powder, as in the manner of loading ſuch Pceces , notwithſtanding they 
be otherwiſe double fortified or re-inforced Pecces, yetto allow them (ac- 
cording as they are thereby more or lcle weakened) ſo much more or leſle 
Powder, as if they were of theleſlened poore, or {leader, fortified Pecces 
of thc ſame kinde and ſort. 

It may many times happen that he may meete with Peeces that are wider 
at the mouth, then in the reſt of her bore within,, which is often found in 


Peeces that have beene long, and many times vied to ſhoote Shotrof Tron | 


or ſtone, whereby the moutheFbecome enlarged, we rne, and wider, by 
reaſon of the frequencie and vehemencie of their,diſcharges, whereby the 
Gunner may be decciued, ifhe take his meaſure for his Shot by the Callibre 
of her mourhes.for by that meanes the Callibre oftheir bores within being 
lower or lefſer, it may cauſe the Shott to ſticke by the way , and then a va- 
cuity being in her betweene the Powder and the Shott, they will endanger 
the Peece to breake, . which may ſoone bee examined with the Cyoſſerr, de- 
ſcribed in the 19 Figure «, whereby Shott for ſuch Peeces:may be ſafcly 
choſen ſeruiceable, according to the Callibres of their narroweſt places, 
giving abatement of 5» of that height (though the Shotr be round, and rot 
ouall)for a conuenicnt vent, whereof more hereafter ſhall be ſpoken. 
Ifhe chanceto mecte witha Peecethat is crooked in her Chaſe, which is 
a hard mattcrtobe otherwiſe remedied, then by ſending her to the Furnace 
to be new Founded + But if by neceflity a Gunner muſt needes ſerve with 
ſuch a Pecce, then muſt he take a Shottfor her ſo lowe, that itbe ſure nor to 
be hindred inthe going out thereof, in her diſcharge. And beſides, he mu? 
accordingly (as the crookednefſe lyeth) lay the Peece ſo muchrhe contra- 
rie way awry,ouer, or ynder the direQion of the ypper part of the Mettall 
more or leſſe, as her bending and crookednefle js more or leſſe; the which 
after two orthree Shotts made in her, the G#zxer ſhall bee better dire&ed 
then by many words. 
Laſtly,he may naany times meete with Peeces whoſe concaue arr wi 
* no(with- 
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notwithſtanding it proceedeth from the breech to the mourh directly 
ſtaight, yet it lycth awry in the body of the Mettall thicker or moreto- 

wards one fide then the other, which commeth eyther by the ignorance or 

negligence ofthe Guane-founder. The Mould not being ſo iuſtly fitted, 

that the ſolide C;{iuder thereof, filling vp part of the yacuity ofthe outmoſt 
Colume ofthe Mould,thereby to make the Goncave Cifinder of the Bore, 
as to be ſciruated iuſtly inthe midſt or right line of the Axis, The which is 
ſogreatafault, that ific be not well andartificially handled and ordered, ir 
will be impoſſible to make a good ſhot therewith, beſides the dangers that 
dependvpon ſuch Peeces: forbeing thinne of one fide, although it be thick 
ontheother, yet muſt it be allowed no greater charge ofpowder then if the 
ſame were asthin onthe thickeſt fide as it is on the thinneſt , for if ſhe have 
a charge ofpowder yſually allowed ta good Peeces of that kind and ſort,ſhe 
will bee in great dangerto ſplit orbreake : wherefore very great care and 
iudgement muſt bee to fit her Charge according to her ability, and alot, 
frameand place her diſpart duely, wherofalſoin his proper place hereafter, 
inthe 26,27,8 28 Chapters, hall be more particulatly declared. 
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Bly # as or « Tirtin any Prece of Ordnance tg know 
DEG . bots much Powder ſhe is able to har fo 
ji 19:{15.547 20 her dne (harge. 
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A \Hebeſ! vaderfanding experienced Farrign Gunners, 
_ doe callthe meaſuring and cxamining of the fortifica- 
tion of Meteall ina Pecce,T ertiating,becauſcitis chief. 
ly to be meaſurcd.and examinedin thethree principall 
>, \ parts ofcach, Peece: namely, at the breech, at theis 
d. Truonions andatthe mouth. 
A ,, Now thateuery induftrious G#xver may be aſſured 
of the fortitude of any Peeceof Ordpance , ond ſothe 
more realy and bo old ten vato, her 2 due loading, and proportion of 
powder,for proofe T4 the may withour danger performe her 
vemoſt exe irion, I bauc in the ure « deſcribed three Cannes, and 
three Culnerings, withthe meaſures. p- their, metralls (their proper Bores 
being ehicit} oper Scale) at their Breeches or Chambers, & artheir rams» 
057; a0d att ir Aon es, The yppermoſt of both which,is the figure of a 
Re-inferctd or Jouble fortified, the rwo middlemoſt of an 0rdinery, andthe 
tyo vndermiolt of a Lefſened Pegg, bheth/Cennens,and Colverings, with all | 
their meaſiires; By which alſo their ſorts, and all other Ordnance in _ 11 BIRT 
due meaſures, will be the betrer conceiucd and manifeſted, | tu 12 TARA 
'Asfoc example there isa C#/scring that ſhaecerh an iron ſhot of = 1b, with |:;0 
waighr with | 1 ; 1b, of corne ponder \which i is 2 of the waight of her ſhot; | RORnh 16 |! 
and the queſtion is whether ſhe may beabletg ) beare ſo much powder, orif (a4{h/N' WP 
endo rex gre, which cannot be EO poened withoutthe examining or 1 i 086 NN 
rextraring her' eral jo 
Bpr fiaving already ſearched her,as i inthe precedent Chapeer i is ſhewed, 
and found N; ſound and free, except. the defeRts therein mentioned, you 
may meaſure andrertiateher to. almert the queſtion as falloweth, 
Firſt, with a Ruler, draw a. line vpon a- paper ſlate or flat ſmooth 
boord, asin the ſaid 18 figure is de Neg fram Ato B, Then with a paire 
of Compaſſes with ſtrait arreverfed poynts, take the Dyatetre or widenes 
of the Bore of the peece,, and place that mealuee from Ai towards Bat C, | 
which ſpace betweene AandC, you muſtduuide into twp:equallparts, and Wl ed! 4 
thenwirh the compallts opened ro. anc. of thaſe parts, ſexthe ſame vpon a- p SAR 4 EI 
nother right line, as at the poyat D, and with the other fore draw a arcle, TN ig! 
which will be crucly equall in Dyametre vato the height of the Bore, as 
_ appcare by the Circle AF C Q, and equall ro. the right line 


Then with a paire of Caljber Compaſſes rake the thicknes or Dyametre of 

the mertall of the Breech at the Texch-hole; which diſtance berweene the 

P, poynts,yoa muſt divide intorwoequall parts, and then the Compaſles beo- 
| M 
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ing opened to one of them (and one fooreſetin D with the other) deſciibe 
the other Circle GH,w _— be equallzo thy circumferenceofthe met- 
tall at the T exch-ho/e.andſ6the thicknes'of the mettall or diſtance between 
the ſaid 2 circles will ſh-w the quantity betweene F and H,and Egnd G, 

Andſceihg tharthediltancefrom'Þ to: is equalſtothe diftimce from E 

to F, which is! Dyamevs — Boxe; hemay be therefore 
ſarethart it is an Ordinary or Common, t rtified Culuering, But whether it 
bee either a Baſtardor an cxtraordinary Culvering, it cannot beeknowneby 
the fortification, but by the length therof ; being onger Phen the ordinary, ir 
is catted, thereforcan xtronfiaaly Tulnering, &c: 3hd being ſhonrer then. 
che: Ordinary, jvistherefore —— Cu:0erhnge tf} 8 | 
| Now thenthisbring fond to b&an btdinary Caluerineflheeyill bears 4 
of the weight of her ſhot in Canonpowue r, which at nt neo 131b, 
9 oz. But to bet miore aſſured of her fortitude, rhe Heaſureothet menrall 


may be likewiſe taken at bet Fruniions, "Trnno followeth 2. ©; 


'Ar. the Corniſh of Ring bef6tchet ?TTubfibs with a pairCof Calibre 
Compaſſes, you-aytakethEDyamette ofthe boc Gi mettall there,as you, 
didbetorcar th6Teuch-bole,andalfo dividetiicdiftanfe betweene the poings, 
or nds of the compaſſes'intotwo equall ares: withithe compaſles opened, 
to oncot thoſe parts, ſetting one fooreinD, make with theotherthe circle 
IL;andifyoufiide] ofthebvre, it is theproportivnall fortification.for an 
ordinary Culucring ; and the like maybe doe For the Necke; which 
the circle MNwillequalizeand reprefat; © and the" Wiſtance from Fto N 
beings of the height 6fherbore, andthe due Bon 
ordinary Culuering at the'Necke ,'" confirtacth th 

Butif intaking the Meafiites ore! | oune 
ber ar the 7 ouch" hole from Ft6'Hthethicknts of one Dyametre ofthe bore, 
and: morc;ithad ti Trot FI ae le fortified or re. infor- 


the mecral for ap 
| former meaſurcs and. 


” 'a5 : 
: % 7 ; 


R5nsFL;,,Scarche Necke FN 


2% 45% 6 +4 


4 of the height of her bore. Then 


enter fartified Colgrrings, and. 


14 


much leſſeasthe extraordinary 
In this ſelfe ſame inkenrs;! 


' Likewiſe vponthe other fide ofthe ſame figure,the Meaſures gf the 07d- 
ence arethus deſctibed, | | os | 


The 
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The double fortified or re-inforced Canons of Batterie, haue one whole 
Dyametre of theic bore in thicknes of mettallat her Touch-hole,and *:at her 
Trunnions,and 7, at her necke, Pr 

The ordinary Canons of Batterie is 7 in their Chambers, , at their Trunni- 
ons, —H $ attheir Neckes of the Dyametre of the Bores in thickneſſe of 
mettall. 

The Leſſened Canoss of Batterie is; at the Chamber, at the Trunnions 2, 
and at rhe necke 7, of the Dyametre of their Bores in thickneſſe of merrall, 
whoſe poorenes and debility of mertall, alrhough they be to ſhoore an Iron 
ſhot of about 60 Ib. yet they cannot eadure aboue 25 lb.: of fine powder,or 
3 11b. of common powder. 

Whereas the Re.izforced Canon of Battery can endure to burne 34 1b: : of 
fine powder or 4.3 : of common powder. | 

And ſo the 0rdizary Canon of Batceric willendure 30 1b.of finc,orzg lb.of 
common powder, 

Butif the Gazner when he ſhould meaſure or tertiate any Peece, hath not 
Calibre compaſſes, he may doe it ſufficiently with a cord or Pring,bygoir- 
ding the Pecce at the Touch-hole, ar the Trunaionsandatthe Necke,ita- 
king ; part thereof for the Dyametre of the body of her metcallin each pla- 
ces, Thus : | | == 

The Cavos or ordinary Cxluerings haue about 11 Dyametres of their bote 
about at the Touch-hole, and at the:Trunnions 8 Dyametres, and at:the 
necke 6 Dyametres in their circumferences. CR 

But the Corrmoen or Ordinary Canons of batteric haue but 9 Dyametres Ht 
the Touchhole, andatrhcir Trunnions 7;, and at their necks 5; inthe cir- 
cumferenceof their mettalls there, - . | 

Laſtly,the Demy Canons arc bur of their bores in thicknes of mettallat 
the Touch-hole : Inced norto infiſt vpon the reſt of the meaſures,nor ofthe 
Re-inforced Ordinary or Leſſened, onely I may ſay that as they all tendro 
none other end,but ro make knowne the force and feeblenes of any Peece,to 
allow her a convenient charge of Powder , that they may performe their 
beſt and vtmoft force moſt ſafely : for if you giue any Peece more then her 
due charge in powder, you indanger the Peece your ſelfe, and the ſeruice 

expected, but if you gue leſle ſhe cannot doe ſufficient execution. | 

The force and richnes , and thedefects and pooreneſle of the Powder, is 
likewiſeto bee well knowne for 10 1b. of one powder may doe more execu- 

tion then 12 1b. of another, wherefore encrealſe or abatement muſt bee ac- 
.cordingly made to or from the quantity, that is ordimrily allowed; ac- 
cording to the ſtrength thereof, more or leſle, whereof I intend ro ſpeake 
more patticularly in the:chapter of the making and provuing of Pow- 
<der; £7 | 

Bur yet I will conclude with a briefe and induſtrious way to meaſure a 
Peece-as is by the 19 figure 4 repreſented: Firſt draw arightr line. asthe line 

cD,thentakethe wideneſle of the bore of the Peece with apaire of ſtraight 
poynted compaſſes, and ſet both the poynts in theſaid rightline from c 
towards D, as c F which will bethe height or wideneſſe of thebore of the 
Peece, Then with a paire of Calibre compaſles take che Dyametre of the 
metrall at the breech, which being alſo ſer inthe ſameright line from c bo 
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wards D ascE, Laſtly, diuide E Einto two equall parts at A, ſo will F A or 
EX be thethicknes of the mertall at the breech. Thelike may. be done at the 
Trunnions or Mouth. * 


_ - - < hes Vw _—_— _——— 
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To finde Whether the Concaue Cillinder of any Peece of Ordnance bee in 
the midſt of her mettall, if not where the thickeſt or thinneſt of the 
- Mettall is, and the difference thereof and of the lo'yeſt and 
ſhorteſt diſtances. from the Axis of the mettall 
to the Axis of the bore, with their Lars 
ves and Diſparts. 


eD EforeTproceede any further, it will not be amiſſe here 

YOGA, to ſhew the vic of Paralel Squire deſcribed in the 19 fi. 

F)Z gure 4, which isaninſtrument requiſite ro finde & ex- 

: #9 amine whether thatany Pecce hath more mertalvpen 
£ 2. > one {ide of her then en the other. The ſame is of two 
AP 4M= pcrches or pecces made ſquare of gaod{taſoned wood 

IM 438 planed ſtraighr and ſmooth, teynedat the end withrwo 

| * "© raters peeces: truely let:in\and well-cloſed in their 
ioynts, ſo that azone ofthe pearches imay.come neerer or goe further off 
from the otheras the Peece to be meaſured ſhall require alwayes, keeping 


rhe two pearches exaQtly paralel{ onetp the orher,andſo locked with skrew | 


_ and nuts,” as thatthey may not boudgewithour [his will that yſeth 
them -:{: 14! £55317 0 yu 200 21513120 1 6oubtO bogo ct 
' Theſe pearches hauc'in:cach of them 5 or 65krewes with pins of braſle 
or Iron, 'thagtheione pearch being put into the. G4mder of the boreof a 
Peeceof Ordnance, thepins and skrewes with their halte round heads may 
ſobearevponthe lower fide ofthe bore,that ic may-hold vpthe'pearchcloſe 
to the ypper fidertherof,atHalong cuento the 'Tonch-hole. Then by the Tra- 
nerfes;locking the Perch that is without, that the further end-may touch & 
reſt ypon the Baſering, andthe vpper. pinnes alſo-rouch the Corniſh frieze, 
and other eminent rings of the onde. ' Then turning the ſaid inſtru. 
mem round abour, atlthe concaye:oxfoole within and abourrhe metrall or 
body withourſfide of the:Peece, if yoo: findeitro:touch all parts cquiillyrin 
ſach revolution, you'may beaſfuredthe Peeceis 2rucly bored in:the-midft 
of the mettall ; but if it rouchnot equally but bee ſtayde or ſtiffe vpon ore 
fide,andtooſe;that the pihnes beare ortovchnor-one the other, it is certaine 
thatthe ſide where it is looſe, is thinner in mercall; rhen the other whereit 
goerhiſtiffe' or ſtayerh, -- - 2 91004 - | F211 [:.d 
The places which is thinneſt & rhiekeſt,being knowne by the ſiffeneſle or 
looſeneſle of the pinnes in therurging, and the lengthning or ſhortaing of 
thoſe pinnes more or leſſe, will alſo make knowne-thequantity how much 
one {ide and placeis thicker or thinner then another, and that throvghaur 
| cuery 
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every part of the Peece noting the thickeſt fide with the Algebraicall fi- 


gure of more thus — and the thinner with the charaQter of lefſe thug i, 
marking and noting very diligently bow much the excefle is, and in either 
of thoſe places with a cord, or ratbera parchment that will not ſtretch, guird 
the Peece round abour, Then halfe-ing that guirting, by doubling ir, lay 
one end of it yponthecharater — thatis where the metrall is thickeſt.and 
where that halfe endcth there is the thinneſt by the 15 definition of the firſt 
of Exclid : which being done both atthe breechand mouth alſo,and kow 
much the thickeſt or thinneſt place is diſtant from the vppermoſt of the 


ſurfaceof the metrall in thoſe places ſeuerally noted; ſomuch is particularly 


prepaied for the ſame Peece onely, yer how it may be applycd in like fort 
for any other wrybored Peece, may by like practiſe be conceiued, 
Theſame being done aſwell for the Brech 2s for the Mouth, and transfer- 
red accordingly vpon a boord with Plumets inthe centres of cach circle, 8& 
one inthe perpendicular Dyamztre of the middle line of the boord, whoſe 
lower end muſt be ſomewhat hollowed, that it may bee the better applyed 
vpdntheroundnefſe of the.mettall of the breech and muzzle; gf the Peece, 
as the figure thereof may ſufficiently expliine, it would bee too tedi- 
ous, and not opera pretium further to deſcribe the perpendicill, or to de- 
monſtcate the ſame, although I haue prepared for any friends that de- 
fire it, | | 
Note for as much as it is very difficilto reclaimc ſuch Peecers from ſhoo- 
ting awry, or ouer or vnder, without theſe curious preparations: Andbe. 
cauſe they are not ſafely to be ſhot in, without very good and mature conſi- 
deration of their weakenes anddanger, for if an ordinary charge of pow- 
der be fyrcd in ſich 4 Pecce, the weaker fortified part would not beable to 
refiſt the force thereof, burbe in great danger to breake and ſplit. therefore 
I would aduiſe eurry Gunner that ſhallbe appoynted to ſerue with ſuch a 
Peece, aſwell for bis ſafety as for his credite, eyther with or without reclai- 
m ng thoſe Errors, not to load her with morepowder then ifſhee were no 
better fortified in any place then ſheis inthe weakeſt part, her ſurpluſſage 
at the thickeſt,being no better helpe. toſtrengthen the thinneſt of her met. 
rall;then if ſhe were in all places weake alike. Yetto examinethe mettall of 
any'Peecedoe thus alſo ,* Mountthe mouth of the Peece vpona skidde vr 
peece of Timber, and hauing from thevpperpart of the merrall,made foure 
markes, or divided the-circumferenceof the Baſe and Muzzle Riggalls or 
Rings into 4 quadrants fromthe mouth to the Breech , hauing ſtretched @ 
chalke line laydvpon two of thoſe marks each with his match,ftriking with 
tharfine, 4 lines alongſt vpon the outfide of the body of the peece, andha- 
uinga greatcare that they betrucly lined ; Then rake a ſtrait rod andput ir 
intoithe mouth of rhe Peece, holding.it clofe ro the fide of the concaue di- 
realy within it as the lines direQerh,” the one line whereof lying direttly, 


* his:oppoſice will lye dire&ly vagerneath ir,and the other twolines will bee 


firetched on both the fides of the Peece. 
Thenrake your Qaadrant, and place one fide-thereof cucn wirh the rod, 
andlooke what degree theperpendicularplumlyne cutteth thereon, and fo 


turningthe pcece, that one of the ſyde lines may then lye vpright , ifthe 


plumblyne then Fall vpon: the ſame degree at each line of ſuch application 
950 | | M 3 vpon 
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The Practiſe of Avtillerie. 


yponthemall, the Peeceis then truely bored. Laſtly, there may alſo for _ 
that purpoſe be'an Iron or Braſſe Inſtrument with a 1oynr1n the midit cal- 
lcd Double Cilibres- with foure legges like the fignre here deſcribed, 


which by putting them into the concaue ofthe Peece, and turning it round 
within the bore, claſping the other legge without to the mettall of the ; 
Peece, the diſtance betweene the other two legges without will ſhew the I 


thicknefſe of the Peece in each part, and ſhew, with applying allthe ope- 
nings vntoan inch -Rule or ſcale of equall patts, whether the Peece bee © 
thicker vpon one ſide then on another, being alike diſtant from the mouth 
ofthe Peece, and how much and where, 


| 


ds. tt ach. _ bhi. If 
bt 


Dou ble 


Callibres 


\ 


'Which differences of thicknefle and thinneſſe of her mettall, wry boring 
or vneuen lying, of the concaue Cillinder or Soule in her body or Metrall 
being ſo made knowne. The Large lyne and Large ir ſelfe, rogether with 
— due diſpart,and'lying of rhe Axis, for ſuch a Pcece may be found as fol- 
oweth. | 


' 


- — — 
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"Cnap. XXIL 


"To Diſpart a Peece of Ordnance, whoſe Bore lyeth horizon- 
* tally awry, and the Axis thereof being paralell. 
SIE tothe Axis of the Mettall. | 


> 24 Vppoſc that the Bore of the Peece lyeth awry ſo much 
> Ke, of the Horizontafl Dyametreſquarc., as wv,orof the 
FP circumferencesof the mettallat the mouth, as ww, or 
e& atthe Breech-as'tr7,here repreſented by the two-para- 
7 lell rightlines, one v b m7, being the verticall ſemidi- 
Ay” 9.9 ametreof the middle of the metrall at the Breech;and 

Po==®)2W vbwmatthe mouth. And whomr the other parallell, 

173 24 = whereofwhis the verticall ſemidiametre.of:the-mid- 
dle'of the bore both at Breech and Mouth, and » the verticall thickeneſſe 
therein ofthe mettall ofthe mouth, and h : the yerticall thicknes of the met-' 
tall at the greateſt ring at the breech. | #31 | 

\ The difference of b m for hn being added vnts the difference of ws x from 
r,augmented by the lyne of the vſuall diſpart » (the difference at the'vp- 
perpartof the mettall atthe Breech and Mouth) will compound and make 
the due diſpart little or nothing differing fro mthe viuall diſpart, but _ 

fi place 


| The Pratliſedf Artillerte. 
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| 
Þcece to make an aſſured good ſhor,the viſuall line paſſing from the Gun- 
ners eye by :ands vnto the marke to be ſhot ar, by the ro definition, and 
the 65 T heoreme, - af | 


Bur if the Bore or Soule of the Peece lye awrye, the Axis thereof not be- 

ie paralell withthe Axis of the Mettall. 
if the Boreatrhe Touch-hole were as the circle x byd. andthe Bore at 
the mouth, as eg bf; and the Axis of the Bore paſizth from vat the breech 
yaro wat the mouth horizontally leuell with the Axis ofthe mettall ; Then 


fhallthe Diſparr be of ſuch length, as inthe former ordinary manner,but the 


diſpart lyne yponthe mettall atthe breech will pafſe direaly from poynt z, 


ynto the poyat # atthe mouth of the peece, to makea perfeR ſhot withſuch 
a peeceat any marke affigned. | 


meme 
FF —— = 


Cuaye. XXVII 


To Diſpart a Peece of Ordnance, whoſe Centre of the Bore lyeth 
perpendicularly awry , eyther aboue or ynder the (entre of 
the midſt. of the mettall,arid yet the Bayes Axis 
| being paralell with the Axis of 


the Metall, 
FYD,' D a Vppeſethat the bore of the p ece aſſigned lycth aw 
Na/S ſo much of theperpendiculd1 Dyametre, as 46 Sr. 


© ©. the Axisofthe mettall, yetbeing paralell thereunto, 
©<&- Oras much asthe circumference m 8 or b z, Herein the 

ST two verticalls being-in one Tame line, both of the 
& & middle of the bore, and alfo of the middle of the mer- 
PA tall; therefore the viſuall diſpart muſt be placed ypon 


the viſuall line muſt paſſe fromtheGunners eye by the vpper part of the mer- 


tall at the Breech, and by dthe vpper part of the mettall at the mouth, and 
willthere ſerue to make a good thot as if the Axisof the Bore had yen in 


dicular Dyametre,vnder the Centre ofthe metrallat the breech and mouth, 
25 4c, which may ſuffice, | | 


But if the Concaueof the Bore lye awry,and not paralel[tothe Axis of 
the mettall; as ifthe circle is : repreſent che bottome of the bore at rhe 
Touch-hole, andthe circle x ksw repreſent the bore at the mouth, and the 
Axisthereof paſſing from 6 at rhe breechto c ar the mquth,croſfling the Axis 
 - I ofthe mercallat «and lying vertically in one ſame plane therewich. 
com | Then ſhallthe difference of mertall Xd.at the mouth differ from the thick- 
'yp- || ics of mettall ie, arthe breech, onely che quantity of ge, whichis therrue 
pake | height or length of rhe diſparr, and muſt bee ſer vpoa the verticall point 4 
be || the mouth tomake a good ſhot with the ſaid peece at any marke aſſigned 


to 


aced ypon » perpendicularly paralcll tom r, which ſhall dire the ſayde 


the vppermoſt partof the mettall ofthemouth, and 


the Axis of the mettall ; and ſo thelike may be ſaid if it were in the perpen- 
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The Prattife of drtillerie. 


ro be ſhor at within the diſtance. For take k 4 out of the mertalls at the. 
mouth of ;e, the merralls are at the breech, and will reſt ge the Diſpart 
ſought. | EL IETTY the 

Bur if the Circle r ks w bethe Bore atthe breech, and 7 5v the bore at 
the mouth. oe 

Thea ſhall the thicknes of the mettall at the Mouth / 4differthe thicknes 
of the mettall at the breech & e the full quantity of 4f the true diſpart for 
the ſame Peccerobeeſer vpon the verticall point d. As df, tomakeagood 
ſhot at a marke afſigned, Fortake # 4, the merrall at the mouth our of kethe 
thicknes of mettall at the breech, and there willreſt-e equall-ro @f; for the 
diſpart ſoughr, by the 16 Definition, and the 8 Demand, 


_ 


. 
FT ITT — 


Cnay. XXVYIII. 


To Diſpart any Prece of Ordnance, whoſe Axis of the Bare 
lyeth awry not leuelly nor vertically, the Axis of 
the Mettall not being paralell 


thereunto, 


gy S ſuppoſe firſt that the bore at the breech bee repreſen- 

> ted by the excentrickecircle dg ef, andatthe mouth 
 Þ, by the excentricke circle ofp,g ,, and the Axis of the 
= bore the right line 44. The outmoſt circle of the met- 
oz tallat the breech by the conceatricke Circle qrymx, 
and the outmoſt circle of the mertall at the mouth by 
the concentricke circle s tz -. So ſhall the thicknefle of 
Wir the mettallat the breechbe 3 q, and the thicknes of the 
metrall ar che mouth bee 2#, which ſpace or quantity 2 # being taken our 
of 3 qleaucth 4 q the diſpart required, to beſet vertically vponthe mourh ar 


the poynt z,becauſe the ſame is the poiatinthe ourmoſt mertal of the mouth 


that is vertically ouer 4, the Centre of the bore atthe mouth, and the large 
line-ſhallbe g 3: for that q 1s right/and. vertically. ouer the Centre of the 
bare vpon the outmoſt mercall at the breech, and 45 will bg the diſpartline 
and partof the (ighr linethat muſt paſle from the Ganners eye by the poyne 
gon the Mertall at the breech,and by the point 5 che top of the diſparr, ſet 
vpon the points at the mouth, and 1a-cxtending it fe lfe vnto the Centre of 
the markeaſhgned tobe-ſhot at, The like may þce ſaid if b werethe Centre 
ofthe boreattlic Touch: hole, and cthe Centre of the bore arthe mouth : 
For then would 7 5 bethe large line, andy 4 che diſpartline, and 4 5 thediſ- 


| part,eachreciprocally anſwering the forenamed meaſures, bcing onlyplaced: 


alikeonthe contrary fide which may ſuffices; ;,.- etal nadie 
- - But if 4. were the-Centre ofthe bore at xhie Touch-hole, - and « were the 


Cemreoftheborearthemouthe \/ +, /{. oy ol Eo | 
- Then would 3:4 be thethicknes of che-mettall3t the mouch, whichheing 


$518 w 


to 


It the may 
taken'outotarthethichnes ofthe mertall ah breech, gherewill xeſt6y 


-- 
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to be ſetyerti vpan the vpmoſt tacrall of the' mourh at's, becauſes is 
the verticall wo oner dthe Centre of the bore art the mourh of the 
Pecce, ſo ſhall 6r or 8, 7 equall thereunto be the length or heigh of the diſ- 

part, andy s ſhall be the large line, vpon'the mettall paſsing fromthe breech 
to the mouth; and 7 7 ſhall ane he diſpar line, part of the ſighr-linerhat 
paſſerh from the Gunners eye by the points” and 7 ', andextenderh vnto the 
Centre of the A TIIE, by io 10 qefiction atdrheſaid 8 Demand, 


— 
_—_ a —_- ” ms a 4 *" bs & wo" 
L * , © 


Cuae, XX1IX | 


, 
Fi? 


Of the Larges, end the Large Linen vry bored Peeces., 


Auing already ſhewed how to finde whether the Peece 
| afsigned wereequally bored inthe midſt of the mer- 
| rall, ifnorwherethe thickeſt and thinneſt of the mer- 
& tall lycth, it reſteth now to ſhew alſo how to find her 
middleline, or higheft of her mettall ar the breech 
AN F-. 5| and muzzle; as alfo her large and large line in a peece 
JT PEAT that is boredor caſt awry. 

' The Middle lincis none other thing; but an imagi- 
nary Ks lize ſuppoſed to paſſe vpon the higheſt of the mertall of a 
Peece of 0r4nance from her Baſe ringro her Muzzle ring, dire dver- 
tically ouer the Axis of tlicbody of mettall of tharPeece," -tohich | 
perpendicill aforcſaid is cafily-found by” placing the two egtyers; Ki 
ſeuerly vpon the Baſe and Muzzle tipgs in ſuch Torr as: that © phe 
longing to the'line #, 8, tay hang directly ouerthe ſameJine,a0 | 
let downe; vatill the poynt thereof doetouch ypot the ſurface Sf the met- 
rallrhere, makepdynts or pricks ar eachplace, I ſay thentharrhoſe points 
will be direaly over the Avis of the Mettellof tharPeece,: barweene which 


points if a Chalke line be ſtretched ard ftriken, ors righe line Inagined ro 


paſſe, the ſame ſhall be the mw#dule Hut of that Peect.. 

Now to finde the Large tne, andthe Large it ſelfe, in ſuch'Peeceas are 
bored,or caſt awry ; HatitigToundthemidle Line,and the-Plummer hang- 
ing fodirely ouer #;9, vpon the ſaid narkes; and hav = found the Ex- 
centricke Giteltsof thethickeſt,arid'thinneſt of the-Metrall, wethe Breech, 
and Mouth; 4nd deſcribed then vporſthe Perpetidicill, as isafore ſhewed, 


- witfPtheir' Perpedicula? lnes'; we io 3h, #4 ſorting downe' cheir-Plu- 


jars you IS pper ' place fo that it hang diteQly-ouerhis 

brat line, we Hee hirhrrhol Plamer alſo rouctirht 

Amp Mertall;ind there we'edth roveh wake a maykeoand ſtretch 

a chalke-line betweene them from th&Buſe rorie Murelermy 25/odfuile 
slincvper th&Mertall therewith, ot eHe imupine'a righe liners 

tweenethem, I fay, ot line will bee Verticallpouer the Axivof ee Boro, 

ofthizrPecces es is lineidig - ores diſtance berweeubthe 

extremes of. Fade li — linevpotiehe ef 


and 
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- and muzzle rings noted, ate the Large it ſelfe ; and ſo is that Pecceteclai- 
med and preparcdto avoid wideſhooting,/ 11-1 
/Now it reſteth alſo to reforme her ouer, or wndet ſhooting, whoſe cauſe 
may by the former ſc&ions bee conceined; and by the petpehdicill eaſily, 
readily foundand performed thus i Firſt;vpoenthe marke vader o, where 
the plumet touched, place a duc'Diſpart for her,as if ſhe wete rrucly bored; 
then if che Centre of her Bore; at her breech bee found bythe inftrumenr, 
to be vnder the Centre of the Bote, at her Muzzle, the difference thereof, 
is then to bee ſubſtracted, from the leuell height of theDiſpart : Bur if the 
Centre of the Bore at the breech, bee higher chen the ſame at che mouth, 
then that difference muſt be added, and placed vpon the matke of the Large, 
atrthe muzzle, with that addition,or abatement; and ſo the yiſuall line,muft 
paſſe from the Large, atthe breech, by the top of that Diſpart there placed, 
which will auoydallouer, or vnder ſhooting ih that Peece, 


Cur, XXX. 


Th finde the waight bf any Shit by the Diametre thereof , as well 
4. Fl Arithmetically, and Geometrically, as Tabularly, 
.. and by Scale,,and { ompas. 


D He weight ofthe'Shot, being a fit Index for the Gunner, 
to allow any Peece of Ordzance her due charge of 
powder, is therefore moſt neceſſaty to bee' made 
=/ knowne, or firſt fought; andbecauſe a Gexper, cannot 

xz \ atall times when the-weight of a'Short is required, 
- haue Ballance and weights about him, to waigh the 
ſame; therefore, it ſhall not bee a miſle, here to ſer 
downe, how hee may knew the ſame, toa ſufficient 
neereneſle, by the height of the Dimetre, or circuit of the circomference 
thereof; And thar allo for varictie ſake, as well Arithmetically, and Geowe- 


rrically, as T abslarly, and by Scale, and Compas. Le Ng 
The firſt thing to be done in Arithmeticall working, isto finde the ſolide 
ſquare inches, contained in the Ball, or Shot aſſigned; which may bee thus 
found, multiply the meaſure of tht knowne ihches of the height, or Dya- 
metre thereof Cubickly, and then againe mulciply that, Cube by 11, and 
ditide thelaltprodut by 31, andthe nuthber inthe Quotient, will expreſſe 
how many folid {quarc inches of Mettall, or Stone is conteined in the Glo- 
ball body of that Shot: If then you know, how much one ſquare inch of 
the Mettall, or Stone affigned weigheth, you, may then ſoone know the 
whole Shots weight ſought, ( fot eaſt Iron\4 ownces allowed for cach inch 
ſquare,commeth neere the matter) andthe proportion of Iron to Lead may 
be as30to 46: And erdinary Stone to Lead,as 18 to 72, and Stoneto Iron, 
as x8 ro.48, rollecable accepted. 
Butto cottie tore precifely neere thettwerh(althougti ſribginefe)dadthe 
2 N 2 | 1 


difference 


*; 


"The Profil of Artillene. 


Theoreme, as 1009, to 2683, lo is 4333 the loweſt numberotthe Colume 


| differenceof cach Mine from other, andiinfinite accideots, vary the propor. 


tions betweene their capacities, and weights, and doe hinder it, The 
table following will ſufficiently helpe, inthe meane ſpace, I'will giveone 
example to illuſtrate the precedent rule, As for example, itis requiredto 
finde thereby the ſolid ſquare inches, in a Shot of 4 inches and « in height, 
the neere Cube of 42 being need 91,which1 multiply by 11,8& the produc 
I finde ro be 100x, which I.diuiding by 2 1, finde inthe Quotient 47 inches, 
and : of an inch more, for the ſolid content of that Shot, which ific were of 
Iron, by ſuch allowance as aforeſaid,ie would weigh 111Þ, & abour x5 oun. 
ces, but by the firſt Table following, ir would be 12 1b. and 12 ounces, and 
by the ſequent treble Table for Lead, Iron, and Stene Shots, itis found to 
bee but 12 1b. and xo ounces, wherein appearcth alſo that a Leaden Shot, 
would bee 17 Ib. and 15 ounces, which by the firſt Table, would bee found 
I9 lb. and 12 ourices. Bur, for ſome cafineſſe ( and becauſe it may for any 
Iron Shot be wrought by memory, by a man of any ſmallpraQiſe ) doe vie 
onely to divide the Cube of the Shot by 8, and take the Quotient for 
poundes, and each vniticof the remainder for 2 ounces, and ſothe Cube of 
4: being 91, as aforeſaid, and diuided by 8, theQuotient will bee 1x 1b. 
and the 3 remaining will bee 6 ounces :! The like in all kindes may bee done 
for Stone Shor, by the rule of z onely, ſaying, if 48 the proportion of Iron, 
oive 202 ounces, what ſhall 18 the proportion forſtone giue e '76 ounces, 
which will bee 4 1b. and 12 ounces for the weight of the Stone Shor, that is 
4 inches and: in height, as 

But the moſt artificial, and exa& Arirhmeticall working of all ſuch que- 
ſtions, for all vſuall Mettalls and Stones, is according to the next Table, 
wherein, I hauc-itnitated the Lord Marcbiſtones Table, in his Rebdolagia, 
applying this voto ounces, and inches, which arc our vſuall knowne weights 
and meaſures: Whereas his was for Cochleas,or Spoonefulls,and Drames, 
more vſed by Phyſitians, then knowne in Gunners praQiſes, yer, for-his 
two firſt Theoremes, andProbletnes, I bauc followed them, becauſe their 
workes are caſie, and cxccllent, | EI AS 


The firft Probleme. 


By tbe inches of the capdcitie, of the Metrall, or Stonenamed, to finde 
the ounces of the weight thereof. 


The firſt Theoreme. 
oi 
As a 1000to the inches of the capacitic, or ſolid meaſure of the Mettall, 


or Stone nzmed ; So is the loweſt number of the Colume, of the ſame Met- 
rall, or Stone, tothe ounces of the weight thereof, | 


The firſt Example. 


Let there be an Tron Shot of 8 inches high, which by ſolid meaſuring, (as 
above is tavght ) is found to containe 268 inches, and 7: Bythe ſaid firſt 
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of Iron, vnto 1162 ounces which being divided by 16 (the ounces of the 
Haberdepoiſc, ). amounceth vato 72 IÞ, and ro ounces the weight ſought. 


The ſecond Example. 


Let an ordinary Stone ſhot, of the ſame height and meaſure be propoun+ - 


ded, eontaining as aforeſaid, 268-inches4; ſay, by the fame firſt Theoreme, 
25 1000 is te 2687, ſo will 1420 the loweſt number of thie' Colume, of 
ordinary ſtone thereof, bee to 382.0unces, which'the Stone ſhot weyeth , 
they being reduced into pounds by deuifion thereof by 16, will amount to 
23 tb. 14 ounces, the weight of Stone ſhot ſought; 


The ſecond Probleme. 


By the ounces of the weight of any Mettally or Stone named, to finde 
what number of ſolid inches it is ia capacitie. 


The ſecond Theoreme. 


| > | 
As 1000to the oftheey of weight of any Metrall, or Stone named, ſo is 


- - 


ſolid inches of the capacitic thereof, 


The firſt Example. 


Ler there be a Shot of Iron of 8 inches Dyametre, weying 1162 ounces, 
and wee fefire ro know,, how many-ſolid inches it containeth : By the fe- 
cond Theoreme, as 10co to 1162, 10 is 230 the moſt right hand number, in 
the Line of Ironto 268, ferethe ſolid inches contained therein. 


The ſecond Example, 


Let there bee a Shot of otdinary Stone, whoſe weight by the ſecond ex- 
awple ot the firſt Theoreme,will be 23 1b. and 14 ounces,whereof the ſolid 
inches isrequired : 'By the ſecond Theoreme, as 1000 iz to 382 ounces the 
weight,ſo is 710 the moſt right handnumber, of the ling of ordinary Stone, 
to 270 "5 the folid inches required z; exaRneſſe by Table, is not to bee 
expected: OC pris "ET 8 


the moſt right hand number of the Line, of the ſame Mettall, or Stone, to 
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4 Table i the W ights, tid Meilfares, of 


Mettalls, and Stones. 
c000 $10 _ 670 '645.. 330 420 '410 170 * 130 120 
Swihfl, | oi efpr «2 3 Gun 03 ci a9 
1592 1000 att 820 678 568. F5o 210 150 140 
Lea | | | 
1650 1150 1000 4 740''' 675 635 250 .: 160 | [160 
F4 
1785 1340 1248 1000 820. |710 75o 270 200 180 
| | Brafſe. 
2225 1680 1448 1345 1000 9:5 | 850 320 240 ' 200 
 dr0ns .' | 
2588 1939 1670 1535 1190 1000 930 380 260 230 
| | -T ivne, | 
2725 2045 1765 1640 1280 1160 1000 420 280 250 
| ; Marble, os & 
6780 5120 4278 4090: 2216. 2784 2642 1000. 710: 680 
y Ord,flo, b. 


9960 7415 6405 5948 2650 4020 3828 1530 1000 710 


13200 7880 6798 6315 4958 4333 4067 .1645 1420 1000 


-Cuan, XX XI. 
The Geometricall , the Dyametre, the weight of 


, any Shot . ned, 
afi© Ad , Shot of6 on b, ar ny peta ofthe 
| Toes 2 or 6 nk { fl one potind, di- 


Bs Dygac c þ ep wy q ll parts, 
| Fare Ny willmakesd Dyathetre We a Shotof ti 
>» Mcttall, or Stone, that Rk weigh iuſt two pound. * 
6 And: divide the Dyametre of a Shot, that weigheth 
I iuſt 2 1b. into 7 Equallparts,and 8 ſuch parts,will make 
m a Dyametre for a ſhot of 3 1b. weight. 

And dividing the Dyametre of a ſhot of 3 1b. weight, into x0 equall 
parts, and 11 ſuch parts, will make idbot 4 4 1b. weight. 


And diuide rhe Dyametre of-a ſhytef 4 1b. into 13 parts, 14 ſuch parts, 
will make a Dyametre for aſhot of 5 1b. weight. 

And diuiding the Dyametre of a ſhot of 5 1b. weight,into 1 6 equall parts, 

17 ſuch parts, will make a Dyametre of a ſhor, that will weigh 61b: ns 
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fo dividing each next Dyametre into /-3- patts, © uall more then the next 


lefler was divided into,and it will wich one part added frame a Dyamerre of 


a ſhot, thatwill weigh juſt. one pound more; and ſo you may proceed infi- 
nitely, increaſing, or decreafing, by raking one part lefle, then ix is appointed 
tobe diuided into, for 11b.lefle, and the next into 3 Ib. lefle, to one 
from the remainder,infinitely decreafing it; 1 

| b A ſecond Geometricall way, (154. Fr 

'Hauing exaQly the Dyamette of a- ſhot that weigheth one pound, 
firſt deſcribe a Circle, whofe Dyametre half live iuſt equall thereunto, and 
diide it into 4 Quadratits, withtwo Dyamictres; cutting each other im the 
Centre-Orthogonally,then take theChordof the wholeQuadrant, or of 90 
Degrees, that is, extend 'yonr Cotapaſſes,from'one extreame of a Dyame- 
rre, tothenext, as inthe'figarefolowing!:"Takethe diſtance A,B, being 
ſuppoſed the 'Dyametreof ſhot, or altof juft onepound weight, whic 
diſtance being ſet in the continued?ightlineD. Bf. g. b, and fromE. to f;, 
then will D; f. bee the'Dyametre'sf a ſhot'of s tb, and then opening the 
Compaſles from A. to, and ſerting the famefrom E.to ra Againe, tiking 
the diſtance from A. toy, and fetting it from E.tob, ſolikewife taking the 
diſtance A 4, with the Compaſſes; and ſetring the ſame from E. toz, and ſo 
continumg vmill you hzae proceeded as Farreus you will: You ſhall finde 
if D.B, werethe Dyametre of rb. that D. f, will be the Dyamearreof 2 tb, 
and D us: will be the Dyametre of xfhor of 31b; and D;4.of 2 1b, D: 5.5 1b, 
D. tof 6 band D. .'of 7 tb, and D! wi of 845;8c. atid laftly, D, q. of 


12 1b, whereby you miyproccedoiflike marihttinfinitely. 
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Or elſelyou hauing a Drageeress I 1b, doublethat Dyametre will make 
aDyametre of 8 lb, andtreblethe'Dyametre of one pound, will make a 
HOY ann inmenmnt{ ond | Dyametre 


1 4 4 
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Dyametre of 25 1b. and the quadtuple, or 4, timestheſame will make a Dy. 
ametervfaſhorof 641b, andsDyamertes, will make a Dyamerre of a ball 
of 125 tb: andfine times theEDyamtetre of! a ſhot of 1b, will make a Dya- 
mette ofa ſhot, rharwill weighz 6b; 9s 
" Irreflechnow;tothew howto finde the meanediuiſions betweene thoſe 
eXtreames,as _ the Dyametre of 2 _ 2 1b, 3 Ib.a lb,5 1b, 6 Ib,7 Ib, and 
more : ſoasby ſuch Fs wan 'you miay proceed tram pound to pound, 
vntilLyou pod 4 laſt rearmje, for exereame of 216 lb, Neverthelefle” 
the ſame manner of workingwillproccediinfinitely;; the former mentioned 
ſize Dyametres, being marked vypongncandthe lame right line,you muſt at 
the end of them, draw ancthet right line-Orthogonally, and ſetthereintwo 
ſuch Dyamerres, as at C,rand.framthenge,, draw ariotber right line paralell 
co the firſt; from-Cro-K, ghen-purone fore of your Compaſſes in C, and 
make a quarter of a Circle from B, zo D z\that.done, plant a pinnc, or 
necdle in C, andthen draw fromthe'Center C-lines through allche divii- 
on ofthe Dyametres, marked vpon theExzight line A;B, ſo ſhall you haue fixe 
diuifionsto be divided : The firſt being diuided already, abidethas ir was, 
andisthe Dyamerre of a ſhot, or ball of; one pound ; bur the ſecond divili- 
on,-is to bee inthe circumfeceace, diuidedinto 7 parts <qually; becauſe it 
comaineth the ſecond Dyamerre vato.$, from 1 to 8, for adding 1 to.7, it 
maketh $ ; rhethird diuiſion is into r9 equall parts, which being addee to 
the $, maketh 27;\the fourth, ſhall bee dinided inroc37 equallparts, which FN | 
rogether with the 27, makerh. 64.4 the: fafr ſpace;ſhall bee djuidedinto 61 | 
equall parts, whichtogether withthe 54, amountvmo 125; andlaſtly, the | 
fixt ſpace muſt bediuided into 91 equall parts, vato which adding the 1 25, | 
you ſhall make a Dyamerre, fora ſhox gf 216 1b, iuftly. 
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Now for asmuch, as theſe diuifions are deficill, to make well within ſo 

ſmall aQuadrant, you may therefore deſcribe agreater, asthe Quadrant K. 
E, whereinthe diuiſions are more diſtin, then in the leſſer they can bee, 
further you may note, thar Fire-balls, Granadoes, and other Globous Arti- 
ficesz muſt haue the ſame proportion in their Grandures, fromtheir Ball 
of one pound, which may bee exactly conſidered : and foby this method, 
you may make Balls of Lead, Brafſe, Stone, Granadoes, Fire-balls, and all 
other Sphericall workes, of what weight you will, hauing one of one pound 
firſtto lead you, according totheprecedent inſtructions. 
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A Table whereby, and by the Inch ſight-rule, any 


Peece of Ordnance betweene fixe foor, and fifteene foot in 


length, may bee mounted to any Degree of the Quadrant, 
vnder twenty Grades, as well as by the Quadrant it ſclfe, 
er by any other Inſtrument whasſocucr. 


Feer. Foof. Foot. Foot. : Foot. Fore. Foot. Foot. Foot. Foot. 
U | L 1 L 
1s [el al JEL [a uf [an a lung] 21 u[E] rf 
Gr.| inch. . 


1 |r, 2|r, 3|t, 4], s|r, &[r, 7]r, 8[r, gz, oz, i, 2], 3], 43, 5I2 62, 7, 8, 9, 0| 


Sz, 7], 93, 2], 3, 5s &Þ, Bla, os, 2þ4s 514 715, ols, 215, 41s 1s, 8s, £16, o] 


3, 7|4, ®[4, 314, 64, 95, 315» SIs, 716, ofs, 316, 717, 1Þ, 417, 718, 18 418, 8s, of, 2] 
5, ols, 41s, $16, 215, 517, of7, 5I7, $18, 418, 8s, 29, 610, olro, 4[rc, 8]rr, 2|1r, 612, ojr2, 4| 


wa 5]12, oſt2, 5[13, o[13,6]14, 2[14, 8[rs, 215, 5 
13, 4[14, 614, $[t5, o|15, 7116, 4117, 1117, 8118, 318, 8 
15, 3116, o[16, 7117, 4|12, 2[19, o[tg, 9|zc, 822, 3[zr, $| 


6, 216, 87, 4[7, 818, 2[8, 7], 310, oro, 5 
7, $8, 2|8, 9[9, 419z TIEI o[11,9 r2,6 
I?, elt3, 2[14, 1 


$, 7[9, $10, 410, s|r1, 7[12, 1 


i — — 


8 ny o[10,8[17, 9[12, 3]r3, 3[13, $[r4, 2]rs, $]r6, 617, 5|18, 3|19, 2[20, o[:o, 8]21, 6|22, 71:3, 0'24, 2]24, 4 
11, 3[12, 3|12, 513, 7114, 5[15, 1115, $17, 7118, 7119, 7120, 621, 5[z2, 4[23, 4124, 4125, olz5, 81:6, 6[27, 2 
T1 12, 3[13,0[13, $|15, 4116, 7117, 7118, 7119, 8]20, $]z1, 9|z2, 9124, oſ25, o|26, o[27, o[z7, 8[z7, 9|19, 2[30, 8 


II jI3, 71(4, $]16, 3]17, wu 49, 4]:0, 4|z1, 7]at, 7[4,0 253 4126, 8127, 4|28, $[29, 6 315 1132, 6133, 3[34 
12 [15, ot6, pw 5[18, 7]zo, oz, 122, 2]z3, 5124, $[26, 2[27, 6[z9, 0[30, o[3 1, 2132, 4[33, 7135, 136, 57.4 
r3'|r6, 217, 6118, 9|20, 3]21, 6|22, 91242 3|25, 6]26, 9128, 2130, o[31, 6132, 4133, 9135, 2136, 5137, 8139, 2[49, 6 
DA w - _ —_— —  c__— 
21, 8[23, 3]24, 6:5, 9[27, 51:8, g{30, 4132, 0133, 6134, 8136, 5]7, 8139, cl4o, £[4r, 9143, 6] 
23, 3124, 926, = 11:9, 4[30, 9132, 8134, 3135, 8137, 2138, 3140, 4{41, 9[433 6 46, 6| 
1129, 8131, 4133, 9135, 9136, 8138, 4139, 847, 5143, 0144, 3146, 2147, 9[49, 6] 


14 [17, 4[18, 9[:0, 3 
I5 [18, 620, 2j21, 7 
16 [19, 8[21, 523, 1:4, $126, 5-8, 


— —_— = 


17 [21, 222, 8[24, o[z6, 3]z7, 9]:9, 8131, 2[33, 5134s 9137-1138, ty o[42, 4/44, o[45, 847, 3/49 9 


59, $4 
18 |22, 424, 1125, 9[27, 8[29, 9/312 5[33, o[35, 4[36, $138, 9147, 2143, $44, $146, 5148, 250, o[51, 8153, 7155, 6 
19 [z3, 5125, 326, 9[29, 3131, 4133, 21342 $[37, 5138, 7140» 2143, 5145, 7147» 0[48, 850, 6152, o[52, 9155, 5158, 6] 
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20 [24, 6]z6, 7]:8, 7130, 832, 8134, 9136, g[z$, 9[41, ol42, 1145, $147, 61495 4151s 3153, 4155, 4157 4159, 5161, 5] 
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AT atle, fbewing the m_—_ and Weight of Iron, Lead, 4nd Stone-ſho t, £ccreratly and newly calculated 


by the Anthorand app lyed to or afize of Engliſh Meaſure of Inches and Parti, and to the Haberde. 
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fide hath rwelue Inches of afſize. 


porzg Werght of 16 Ouncesro the Pounds W. ith the Deſcriptionof my Gunners Scale. 


He Vie of this Table in the left 

& margent,is to find out the height of 
your Shot inthe two firſt Collume of in. 
ches, and quarters of inches: Then it 


"is be an Iron ſhot, ouer againſt the 
height ſo found in the two ſecond Col. 


lumes vnder the tytles of Iron pounds and 
Onnces,you ſhall finde the waight there- 
of, The like may be vnderſtood, if the 
ſhot be of Leade, by thetwo third Col- 
lumes, or of Sone, by the two laſt col- 
Iumes, cach vnder his proper ritle,and o- 
ver againſt the height aſſigned, As for 
example ; For, an Iron ſhot'of 8 in. 
ches, the weight will apeare to be 72, 
pound 10 Ounces; and it it were of Lead, 
it woulg be found 106 pound 8 ounces; 
but if of Stone, then would it be but 26 
pound 12 ounces,which may ſuffice, 

The Deſcription of my Gunners Scale, 1s ro be maat in 


 Braſſeby M. Allen : And in Woed, by M. Nathaniel! 
'Gors of Ratcliffe. 


I. is a ſquare Rule of one foore in 
LIcogth, made eyther of Braſſe; Boxc, 
or other fine grayned Wodde that will 


- "not warpe : Vpon one fide or ſquare 


whereof 1 haac ſet rhe height of all forts 
of Iron ſhot, from x pound to 209peund 
weight: Andof Stonc ſhot to 37 pound: 
And of Lead ſhort to 150 pound weight: 
Each diſtinguiſhed from an other by the 
Letter 1. for Tron, $. for Sone, and L. 


_ for Lead. ſhot, and their Weights. and 


Meaſures accomodated vnto our Ene- 
liſh Haberdepoiz weight of 16 ounces 
ro thepound, and to our Foote of aflize 
of 12 Inches to the Foote. The ſecond 
each diuided by Paralells and Dianonall 


tnes, into 100 cquall parts, diftindtly to take any Number from i to 
000, from thence, with a paire of Compaſſes, The third, hath Sinicall and 
Logarithmall deuifions, exceeding neceſſary for the Gunners practiſe, as 


hereafter ſhaltmore plainely appeare. The fourth, hath deuiftons proportio» | 


nall to the right Ranges and Randons of any Peece of Ordinance vpon any 


Mounture from degree to degree; 


and the number of Inches that any Peece 


betwcene 6 and 15 foot long requireth to mount herto any degree of moun- 
ture,vader 20 degrees, as wellor better thenby the Quadrant; asthe 1 able 


following will allo explane. 
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Of the rule of Callibres, and of the difference betweene the beights 
of the Bore and Shot for any Peece, Which is called 
the vent or due abatement to ſhoate with 
ſafety, and moſt aduantage 
therewith. 


>7£ Oraſmuch as it is an excellent quality in a Gunner to be 


—_ 


ZE der, Shett, and diſtance, orthe way of the Shot are deri- 
| © © _uedand vnderſtood, as by the precedent & ſequent dif- 
courſes may appeare : But becauſe moſt Engliſh Gunners hauc hicherto ge- 

nerally as well for the greateſt as the ſmalleſt, or meane ſorts of Ordnance 
, choſenthe Shot for them all,onc quarter of an inch lower thenthe height of 


; their Bores, which the beſt experienced Gunwers of late yeares diſliking, 
' haue for a generall proportion. choſen rather one twentieth part of the 
height ofthe Bore to be abated for a due height of the Shot vent, affirming 


that inthe Faulcon and ſmall peeces the abatement of + of an inch is too (YR 
much,and for the Canon * of an inchistoo little, and that * ofthe Diatmne- (| (TB 
ere of the Bore will bea reaſonable abatement tor all Peeces, be they higher, | 
orlower, which being by Arithmatick {o caſily found, will aot requireany 
example. | 
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Of the Gunners, Quadrant and Triangle, with their Degrees and Poynts, 
hereby either to Leuell, or elſe to Mount, or Imbaſe any 
Prece of Ordnance, to any degree or 


© poynt aſs1oned. 
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= F& He Gunners Hnedrgot is a Geometrical Inftrument,made 
of braſſe or tinegrained wood , containing in the cir- 
cumference onequarter of a circle, diuided into 90 
equall parts or degrees in the outmoſt limbe, and in 
the ſecond limbewithin intothe 12 poynts ofthe Gun- 
"Pa, 75 quedrant;;hauing withinthe ſamealſoa Geometri- 
mb d& cl 2acdrate., with each fide diuidedinto 12 equatl 
7+": parts;/ind thoſcedch ofthem ſubdiuided by: meancs of 
O : p paralels 
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paralels and Dyagenallsinto xo e<quall parts,ſothat cach {ide willbe thereby 
found diftin&ly deuided into 120ecquall parts, fitly ſeruing to rake all Geo- 
metricall Menſurations, of diſtances, heights, breadrhes, and depthes, ac- 
ceſlible and inacceffible, by the direQions hereafter mentioned. The de- 
eres and alſothe poynts being principall helpes for the Gunzeys praQtiſe, to 
ſhoote at the moſt certainty both bythe right line, and alſo vpon the ad- 
uantage ofany Randonto andat any Marke aſſigned, toa probable or afſu- 
red good effcQ, as by the Tables, Scale, and dircions following, will 
more plainly appeare, and by the 21 Figure hereof marked » wherein each 
Quadranr,(but that which is marked with 4) hatha ſtrait Ruler about 2 foor 
long, ioyned either firmely, or by a Groue doue-tayled vate one of the 
fidesor Semidiametresthereof. Now to plant any Peece leuell, hauing pur 
the ſaid Ruler in cloſe ynto the lower fide ofthe Mettall, within the Con- 
caue Cillinder of the Borethereof, then mount or imbaſe the Peece io her 
Cariage, vatill the plummet fall direaly vpon the other fide of theQua. 
drants fiduciall edge, by meanes of drawing out, or putting in the Quoyns 
as reaſon will dire& you : ſo will the Axis of the Bore or Concaue Cillin- 
der thereof, bee found to lye direRly leuell, or paralell co the Horizonrall 
plane: you may alſo withouta Quadrant leuell any Peece duly founded by 
holding a plumb line vprightafore the mouth of rhe Peece, and mounting 
or imbafing her by meanes of her Quoynes, vntill the line ſhall appeare on- 
ly to touch the Flat of the Mettall at the mouth aboue, and below alike : So 
will the Axis ofthe Soule that is to cutthe flat of hermouth at right Angles, 
the plumbline being paralell or equi-touching,the ſame flat be foundto bee 

aralellto the plane of the Horizon, ortruly leuell as was required. : Bur if 

y the ſaid Quadrant you would mount the peeceto any degree or poynt of 
the Quadrant,then you arc to mount or imbaſe her in her Cariage,by draw- 
ing or putting in of her Quoynes more then before ſo much,vatill the plumb 


| line of the Quadrant appeareth freely (the Ruler being put into her mouth 


as before) to hang directly ouerthe degree or point affigned. And the like 
may be ſaid concerning the imbafing of any peece; as inthe 21 Figure «, at 
2 for the 12 poynts, andat z forthe godegrees A BCand E M N, And alſo 
concerning the leuellat 4,toileuell peeces, and to finde the ypper part of the 
mertall : And laſtly , to mount and imbaſe the peece by the helpe of the 
plumb line, And by the whole circleat 5, deuided inio 48 equall parts, ma- 
king in cach Quadrant thereofthe x2 poynts of the Gunners quadrant. The 
like may be done with the fight Rule, by the Table hereof, 


CHae. XXXITII | 
Of « new deuiſe by any Staffe, to leuell, mount, and © 
| imbaſe any Peece. "of at 


Lſoany Pcece may with a field Linfock, Ramwer;'or Spunge, or 6- 
ther Sraffe be mounted to any degree ofthe Quadrant, being thus 
prepared : Firſt, marke from one end of that Staife a diftance, 

equall vato the height of the Pomell or Caskabdll of _ 
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placed leuell ypon her Plarforme, and hen take the diſtance betweene the 


Centre of che Trunions and the Pomell or Caskabell, which make or ima- 
ginea ſemidiametre of a Circle, and diuide it by Dyagonalls and Paralcls, 
or otherwiſe into 1000 equall parts. Laſtly, our ot the Table of $ines, take 
thenumber anſwering vnto euery degree out ofthe ſaid 1000 parts, and ſet 
that diſtance from the ſaid marke downwards, And if thetotall Syne of the 
Table be r00000, omit the two laſt figures of cach numb: r thereof towards 
the right hand, andif it be xo000000, then omit foure figures of each num- 
ber you finde in that Table, and che remaining number will ſhew how many 
of thoſe 1000 <quall parts are to be ſet downwards from the marke beneath 
the ſaid leuell for each ſcuerall degree : Then drawing alſo ro Paralels and 
Dyagonalls from the firſt degree to the ſecond, and from the ſecond to the 
third, 8c. ſucceſſively continued from each to his next,noting every degree 
with Arichmeticall charaQers; ſo may you from 6 minutes to 6 minutes 
by thoſe right ſynes mount the Peece, ſo ſet forth for any Peece which it 
ſhall be prepared for. This may alſo-be deſcribed vpon ſuch a ſtaffc withour 
the Table of ſynes in a mechanicall maner thus : If you deſcribe a Quadrant 
or Quarter of a circ:e with a ſemidiametre, equall ro the diſtance from the 
ceatre of the Trunions, tothe centre of the Pomell or Caskabell and devide 
the Arch of that quadrant into go<quall parts or degrees,and then from cach 
degree, letting a rightline fall perpendicularly vpon the baſe fide of the {aid 
quadrant. Andlafily, cach of thoſe right lines being thence transferred 
from the ſaid firlt marke downwards vpon the ſaid ſtaffe, and marking them 
with Aricthmericzll figuresfor eachdegree, thereupon making alſo Paralcls 
and Diagonatts; as aforcfaid you may thereby Geometrically and mechani- 
cally marke the ſame from 6to 6 minutes as before. The vſe of rhem are 
plaine and cafie, for if you-bringdowne the centre of the Caskabell or Po- 
mell of the Peece to any number of degrees thereon, ſo marked, for thar 
peece, you-ſerting the lower cad of che ſtafte roche Plarforme being cuen, 
although itbe rifing or deſcending backwatds : I ſay then the Axis of the 
bote of rhat Peece will be found ro beelevated vnto the degree aligned : 
If you bee to imbaſe the Pecce, thole lynes and numbcralſo ſet abouethe 
firſt named marke, will performe thelike office there in the thing required, 
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' "How to finde the right line or right range of any Shot diſcharged: 
"  ouit of any Peece, fer euery eleuation,by any one 
Reghtor dead Range given far the 
= Perce aſvigned, 

E the e gigen be theright Range; { theRule of three if 
the Tabulo , necks rx inthe Ele ot ea ang borthe 
degree ofthe Range giuen,give the numberof knowne meaſures 
S&0 inthat Range : what ſhall the Tabula number of the Table of 
56 3 18 
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right Ranges, proper tothe degree affigned giue. And having multiplied 
kh devided them duly,the fourth number will bethe right Range, or right 


| line forthe Peeceſought, 


| Example 1. 

MLS you are to ſecke the right Range of zo degrees for that Peece, 

whoſe dead Range for zo degrees is giuen or knowne tobe 2200 paces 
by it, multiply the Tabular number of right Ranges for zo degrees, which 
is 695, anddiuide the produdtby 2150, the Tabular number for zo degrees 
inthe Table of dead Ranges, and the Quotient will bee 711 paces for the 
line or right Range of that Pecce, mounted and diſchargedar zo degrees 
eleuation. | 


Example 2, 

C poſe the leuell right Range is given, and the right Range for zo de- 

grees mounture bee ſought , ſay, if r92 the firſi number in the Table of 
right Ranges, giue 695 the Tabular number thercof for zo degrees, what 
ſhall 197 paces the leuell right Range givengiue, multiply the third by the 
ſecond, and deuiding by the firſt, and the Quotient, will be 71 3 paces for the 
right Ranges ſought , rhe difference is that Tables cannot be ſo exactly cal. 
culated, but by omitting ſmall frations, ſmall differences will grow appas- 
rant, by working one queſtion or example diuers wayes, which let ſuffice, 


Cray, XX XVI. 


To finde bow much of the Horizontall line is contained dire&ly vnder 
the right line, or right Range of any Shot, made out 
of any Peece at egery eleuation 


aſsigned. 


Auing by the laſt Chapter found the number ofpaces, 
{ the Pecce willcaric her Shot in a right line being duly 
diſcharged, at any Eleuarion aſſigned , multiply the 
ſame by the right Sine of the complement of the de- 
gree of Mounture , and devide the: product by the 
whole Sine, and the Quotient will bee the number of 
paces (or ſuch like meaſures) contayned inthe keuell, | 
direQly vnder the right Range ſought. 
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Example. 
E it propeundcd how to Gide whtar part ofthe Horizontall linely&h, 
dire&ly vader the right Range ofthe: Peece afligned at 3o'degrees, ele- 
vation, the fight wr 4 Br precedent, being founditobee + 
713 paces,and the tight ſine of 60 grades, the complementot:30 being __ 
-44,2t1 =P ing 
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being multiplied rogether, and theproduct deuided by 1000, the wholeſine 
leaucth in theQuotient 6x7, for the number of paces lying directly vader 
the right Range ſought, 


CHaPp. XXXVII. 


To finde how much of the Horizontall line lyeth vader the crooked 
Range of a Shot, made out of any Peece at any 
Eleuation aſsioned, 


| He crooked range is ſo much as the courfe or way of the Shot, 
| as it gocth helically betweene theright Range, and the na- 
MA tural! or perpendicular motion, or before it make the firſt 
It graze; And may beethus found cither by deducting of the 

= lcuel} diſtance contained directly vader the right line'or right 
Range of any Shot made,(found by the laſt Chapter)out ofthe dead Range 
thereof found by the Chapterbefore-going : For the remaiader will be the 


paccs or other mcaſures, lying directly vader the c700ked range. 


Example 1. 
He Peece ſuppoſed to be mounted to 3odegrees, is found to conuey 
the Shot 200 paces tothedead range or firlt graze of the Shot, and ir 
allo conuayerh the Shotte 617 paces in the leucll vader the righre Range, 
which deducted our of the ſaid dead Range, there remaineth 1683 paces, 
which lycth directly vader the Crooked ranze, in the Horzontall linc the 
thing ſought, 


—<<o—_— Ro qv c—_  —_ ___— eee er << 0 PO —— O—O—  —  —— —— 


Cu, AXXATILL 


Of the violent, crooked, and naturall motion, or courſe of a Shot 
diſcharged out of any Peece of Ordnaiice | 
: aſsioned, 
f a Y the third and fourth ſuppoſitions of the ſecond book 
p = of Tartaglia his Noud ſcientia, every body cqually hea- 
uie (as a Globall Shot) inthe cnd ofthe violent moti- 
$ onthereof, being diſcharged out of a Pcece of Ord- 
nance (fo it be not inthe perpendicular line right vpor 
, S downe) the crooked Range ſhall ioyne to the right 
I Range, and tothenaturall courſe or Motions, and bee 
 .: berweene them both: So ſor example, theright Range 
- being all the line 6 of the Figure following, and c 4 the naturall ge: 
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= ez. Prattiſe of Artillerie, 
He faith BC will being the mixt or crooked Range ioyne, and bee contin- 
gentro chem borh inthe poynts 6 and &, wherein c will be the furtheſt part 


_ ofthe crooked courſe or range from the Peece ſo direRed, and d the end of 
the naturall motion thereof. 


And in his ſeauenth propoſition of the ſame booke hee prooueth, That 
euery Shotequally heauy greator little, equally cleuated aboue Horizon, 
orequally oblique or leuelly direQed, are among themlſclues like and pro. 

ortionall in their diſtances, as the Figure following ſheweth: as 4 ZE F is 
like and proportionall in the right and crooked Ranges, vnto A H 7,andin 
their diſtancesor dead Ranges AF vato 41. 


And in his fourth, fifth, and fixth ory of the ſame booke,hepro- 
ueth that euery Shot made vpon the leuell, hath the crooked range thereof 
equalltothe Arch ofa Quadrant, or quarterota Circle, andifitbee made 
ypon any eleuation aboue the leuell , that then it will makethe crooked 
Range to be more thena Quadrant, and that if it be made imbaſed vnder the 
leuell, thatthenthe crooked Range anal will bean Archleſle thena Qua- 
drant, as the three laſt figures following doe repreſent. 
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And laſtly in his ninth Propoſition of the ſame booke, he vadertaketh to 
prque. if onePeece be ſhot off twice, the one leuell and the other atrhebeſt 
of the Randon, that the right Range of the leuell, is but one quarter of the 
right Range of the beſt : And that the dead Range of the leuell is bur +; of 
the dead Range of thebeſt Randon, whereto hethat defireth further demon- 
ſtation, may haue recourſe , andexamine his demonſtratiogs of thoſe pro- 
poſitions in his ſaid ſecond booke of his Nous Scientia. A Diagram for the 
Randons of a Saker vpon each of the firſt (1% Points,according to Aleſſandro Bianco. 
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- Now to finde at what diſtance from the platforme whereon the Peece is: 
0bedi charged, the courſe ofthe Bullet will cut the aſpeR of euery Moun-. 
ture (which will helpe whena marke ſhall bee without the right Range of 
the Peece in the aſpeR of its eleuation, aboue the Horizon) to make a faire 
Shot ar firſt by takinga greater aduantageof mounture: as ſuppoſe a Marke 

eleuated 15 degrees, to be diſtant 700 paces. 3 

BY thelaſt Diagram open the Compaſles, vatill the aſpect cut the poynt 

ofMotihture,then applying the ſame vato the ſcale ynder ir, youſhall there- 

by findeat what diſtance it cutteth the Randon required, 


p | Alexander 
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Li . whole vie by the examples 
— nifeſt, which letſuffice. 


firſt Poynts reduced. 
| . >. 3 4 5 6 
Falcones. 375 637 795 855 892 900 
Falcon. 559 935 1166 1254 1309 1320 
Minion. 459 765 954 1026 1071 1080 
Saker. 625 1062 1325 1425 1487 1500 
Demi=Culnering, 725 1232 1537 1653 1725 1740 
Culuering. 750 1275 1590 1710 1785 1800 
Demi-Cannon, 625 1062 1325 1425 1487 1500 
Whole Cannon of 7. 675 1147 1431 1489 1606 1620 
Donble Cannon of 8,759 1275 1690 1710 1785 1800 

The yſe of theſe Tables. 


T1Irft by Bianco his Table, hauing reſolued vpon the poynt of 
Mounture, looke againſt the name of the Peece, and right 
vnder that poynt, in the common Angle, 
number of Paces of her Randon ſought. | 

The Table of Secant Ranges are proportionall numbers, 
ore mentioned, are plaincly ma- 


you ſhall finde the 
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C Alexander Bianco hu T able of Randons for the ſixe 


4A Table of 
ſecam ran. 


I000 
1000 
1000 
IOOL 
I002 
I003 
Ioo5 
1007 
1009 
IO13 
Ior5 


1018 
1023 . 


1026 
1030 
1035 


1040 


1045 
IO5n 
1057 
1064 
I154 
1305 
I35S 
2000 


3923 


5758 
.- 90 Infinite 
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Cnae. XXXYIII. 
.\; * How toloade a Peece of Ordnance Gunnerslike. 


- 

== Hc Pecce being mounted , and SET on his Plar- 
forme, and well prouided with all things in readineſſe for 

ACSI ſervice, asof powder, Shot, Ladle, Spunge, Ramer, Wad- 
of [Yall hooke, Wadds,and Tampions. The Gunner muſt place his 
ez SS Linſtock to Lee-wards , or vader the winde, and having 
—_——— crcdthcpcccc and Touch-hole; he muſt ſpunge his peece 
very well ſtanding on the right fide of the peece, and drawing out his 
Spunge.let him giue it two orthreeblowes vponthe Month on the out-fide 
of the peece, to beare off the fouleneſle and duſt it hath gathered within : 
then his aſsiſtant declining the powder or boudge barrel] afide,he ſhal chruſt 
in hisLadleto fill it, ſtriking off the heaped powder,giuing a ſb 
downe the ſurpluſſe : and ir being ſo filled and ftriked, put in the Ladle 
downeto the bottome of her Concaue Cillinder vnto the Touch-hole, 
burr the firſt purting of the Ladle (ſo filled) into the Mouth of the peece, 
ſlide inthe Ladle ſtaffe, ſo that the vpper fide may,keepe vppermol all the 
way, and whenig is ariued tothe bottome of the Bore, then hee laying his 
right thumb vponthe ſaid vpper fide of Ladle ftaffe, neere the Month of the 


pecce, and turning the ſaid ſtaffe ſo much, vntill the ſaid thumb vnremoued 


vponthe ſtaffe be found direly vader the ſame, then giving two or three 
ſhakes, and bearivg vp the Ladle, that the powder may bee turned out, or 
goc out cleane, and that the Ladle bring no powder back therewith , for 
that were a foule fault for aprofeſſed Gunner to commit, Then ſhall hepue 
the powder hame ſoftly, with the Rammer that is at the end ofthe Ladle 
ſaffe; putting in a good Wadd, and thruſt it home tothe powder, giuing 
three or foure hard ſtrokes, which wil gather the ſcattered pouder together, 
anddriue cloſe the ſame, andthe reft rothe bortome of the Chamber the 
Afſiſtant, hauing a finger vpon the Touch-hole all rhe whilſt » Andthen 
putinthe Shot which with a Rammerhemuſt put ſoftly home, and after- 
wards another Wadd of Hay, Graſſe, Weedes, Okham, or ſuch like : And 
2gainc, giue two or three good ſtrokes with the Spunges Rammer head» 
Burifrhe Peece doe require two or three Ladles of powder, it muſt bee all 
put in before any Wad,in that maner as the firſt was mentioned, andſo in all 
otherthings. And then place the Boudgeor powder barrell to wind-wards, 
and couer it ſafe with ſome Hide, garment, or cloath : always auoyding 
to ſtand before the mouth of the Peece,, buton the right fide thereof in 
loading her for feare offurther danger. Andlaſtly, the Pecce is to bee layd 
- the marke and ptymed and fired, and ſo willhis Pecce faid to be loaded 
unner-like. 


P 2 Cnar, 


etoſhake - 


*% P—_— pt a  - * ” << = vo 
_—_ * - - WG dos - Ra. ae or « I ”—_ ret mom ————— A kn ——_— — A eee Soong I en _—_ by _ — _ _— 5 
= £ - —— p a —— — = _ _——_ A & CB ret = - ———_ _—— = 6 5 jo 2 = _ _ — ——__ nn. DAT 
Me CEASE IO. oe I EYES ray rt eo - +27 49907 Lo . 2 > bo ne - men n — d 4 . tag Bnet E o— A _ yo - ; AB, »” 
= rp pane rp EET {7 1 he Lan = - : 20 = . — ED” DD — 
2”: n - - > 2 pas wt , - OE - - 22 "> 4 = "I : © CIE" '2 = j h- 
>; IIS oy IEEE ono Eo Ta urs IT Rx _ 4 ATE" att. "I BE. i So; - Sy COLE: _y =p - _ 2 —_— i ARES Ia MEE: . —_— - 
__ A - "9. > , : — — 5 : oa” ®. ax Ag - _ < i 5 ” IEF > 7 2 en Y = = SE =s 2.5” "—_— 
_— q o—_y , . —_ mg yr _ ——_ nero” = - - WAS on Ak IS. DUB + a 1 - 4 - ESI IS > _—_ s Ty S _ _- _- . _ > : —_— < . bs - 
pb L — Xa _ ww —— =622oy>. = a Ta a —Z- - — ” = FREY: -< A > ey ” —_ v h_ PIE X 45S my FSL3 — > 4 ns - a . 4 

-_ ——— ” * _ _ - ET IS TER Oo ATT 4 CERT » $27 na by 3 0 OE—_—_ — _—- >  - = IS z 3 ir MES Mfc. EI gm. << __ 2 - B2D DS — 
. > =» : "> 3 £4 —F. SY Wc. = 4 << os G ſ % C Y _ — 2 -2 Oo p——_—_ p—_ - _ h_—_— — —_— - _ — o_ — 4 T - - wo _— —— 4 _ 

. - x . es Ig TY ITS 244 > i or INE ARS. Þ RT DE ons —= = I <a COS WII? = [TR - 

< ii: s . " - OF 1 g © cn - - « v - - - - 
Le 2s, — — ” LA _ > "ITE vr _—_— CO ons. I Joy. If Not WR iD Wo by = SIS ol. <- _=_ ————_ _—_—— og Eh _ 3 __ 
an pam 4 4 * ; wy » ” - - w—_ Y vo co 4. _y - a4 - _ bY - $ - I) "> —_——— = —_—__ -_ > == . > — = - a 
. wen & > 4 T» a - — , _—— > _ - ET _ - - - » = 
= -y s 3 x _— x > —_ w— - - > —_ —_ —— 
— . E541 ———_— 20222" - _ _—— eo  - —_ C— : 
on ——_— _ þ Ny - - ET IX +> 


1:0 
{13616 
as 0 


wry, .nounehy, . . s ar 
. Sf AS . . - *, og 


IS or Cn en ona: 


TS = — - 
So - ,, JONES 
nb 


YOTS IE. FS OW 


- 
tad. —_—— — — 


. The Pratt iſe of Artillerie. i 


[L.33F-.Y XN | = 
Cas? RAXIR. 
* Whether the lonijer Petces"ont-ſhoot? the ſhorter, and why the 


+» o(uleringgſhoote farther they the Cannotand the... 
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«a Fvertheleſſe,, that the eiShth Theorem of thigbooke 
Ce affirmeth,thatT he /owger the Peece rhe fironger the Froke, 
which is moſt trio, yertriuſt it require this moderation, 
> thatal proportions be agreeable iry the longer Peeces, 
namely thar the proportion'of the height of bare, and 
' fortitude of miettall, and charge of powder, be corre- 
(9/ WV 4 ſpondent one to the other , as inmmy Expoſitioavpon 
VN nc of Mr, Digges his Queſtions js related : Forifthe 
Fortitude of mettallbewanting, art! ſo vnableto reſiſt the force of powder 
duc to load Your Pecee withall,in reſpeR of her length & height, ſo thatthe 
Shot maybe come iuſttohet Mouth in thatinftant,tharall the Powder ſhall 
be perteQly fired, or Sl A wigs her ſhorrneſle (ſhe having fortirude) 
the Shot be gone out beforethEpoy c 
neither 6f them bortican'performeſo much asthey otherwiſe would doe, if 
rhcir proportions of height, length; 'and fortitude had beene correſporident 
one toanother,” AndtHeremuſt alfo bee'a _— had vnto the forceof the 
powder vcd, that” thete may bee a convenient'correſpondencie betweene 
rhe proportion df itro che reſt : For otherwiſe; a Peece being loaded with a 
proportionall Charge of worſer powder , may ſhoote further, then if ſhee 
were loaded withas much in waighr of better powder, by reaſon of the diſ- 
proportionalities afore ſaid, It was experiericed,-as Lnigs Coluadoin his 21 
Chapter tnentionerh; that an extravtdinary Culuering'of 48 Dyametres of 
her bore infenzth; being loaded with a Charge of powder vſually allowed 
to Culuerings (proportioned totHe waight of her Shott ) did ſhoore fewer 
paces, then'afterwards when 8 dyametres of her length was cut-off from her 
Mouth ro'her Breech wards. And then al{o'6'&yamerres more being like- 
wiſe cuc off, and in likeſort, ſhee being leaded and diſcharged at the third 
time, contayed her Short farther the eitherat the firſt or ſecond, whereby 
and by the 14 T heoren hereof with: the ſaid'expoſition;all will moſtplainly 
Wt 44 ah borh'Theorically and PraQtically : But the olde'errour of the Rule 
of Flar, as ſome Gunners hauecalled it, and taughric toothers : I thought 
Pero Warne you of bcing a fight'Rule, denided into inches, to ſet on the 
recchof any Peece, romount her ro any angle'vnder 30 degrees, by a like 
certaine number of inches,and parts,for Peeces of all lengthes, which is not 
onely impoſſible, but alfo abſurd : As I haue ſhewed before in the 76 Page, 
where ſhall ſpeake of the good vie that may be made of the inch Rule for 
fat patpoſe,with my Tabſc forthe ſame inthe 93 Page. 
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= Of ſhooting Mira Commne, or by the Mettalls of the Prece, and 
OT A or rn the difference betweene ſhooting ſo, —_ 
by tha due difÞþ ant.) 


= _Lthoughi the differenceaf, making aShot.toa Marke; 
by the night of the Metall at. her breech and muz- 


) zell, an 4 he. continued aſpe& bf the Axis of her 
© bore, is ſo Vncertaine,, according to the length of the 
©) Pccce, andthedifferences betweene the Dyameter of 
CD the Baſe and Muzzell Rings, that no certaine propor- 


A —- 


S228 tion can be-generally aſſigned: yer.For molt Peeces ir 


hath beene well obſcrued, that the Becece direcedby 


her Mettall ; will ſhooteabouttwice as fare, when th@Marke is leug]t, ot 


the fightline being paralelltothe Horizon, as itwill doe-vpon the laying it 
leuellby the diſpartQuadrant:or Axis of herBore, the/incertainty thereof 
depending vponthe Angle, it maketh moreor leſſe aboue the Horizon, 
which for eachPeectmay beſt be. found , bythe differences of the dilparts 
of ſeverallPeeces that are of equall lengrhes, bur is accepted or gueſſed to 
be generally to ſhooterwice the diſtance Mirs Comune, 'as it will die vpon 
the true leuell Axis: But tharRule is ſeldomeexaR, for the difference is ſom- 
times fiue gr. and other ſometimes ſeauen degrees, and ſometimes neither, 
euenas the. Mounture vpon the Mettall, & the leucllofthe Axis will (being 
preciſely examined) make manifeſt, And therfore toſhoote with any Peece 
Mira Comune, or by the Mettalls, the difference or Mount about the leuell, 
whichthe merrall cauſerh being confidered, and exactly examined, will ſhew 
the Angle of the Peeces Mounture, with-which you muſt repayreto the 
following Tables of proportionallMountures, forthe ſeuerall Randons vp- 
on eachp9yntor degree of the Gunners Quadrant, which is thus cafily to 
to be appropriated vnto any Peece, hauing made one Shotte with her ata 
Mounturecettaine, and finding her proper dead Rangefor the ſame, which 
reverted tothe given Eleuation, will ſoone yeeld the Range required. As 
for example, ſuppoſe that by examination it be found our, that by reaſon of 
the rancknes or eminencie ofthe Muzzlering,: and length of the Chaſeof 
the Peece, the direction by the Mertalls at the Breech and Muzzlering, to 
mount the Peece higher then it would, if the Azis of her Bote were duly di- 
reed by a true diſpart, vnto any Marke affigned by fixe degrees, and letit 
be imagined that the Marke is eleuated fixe gr. aboue the Horizon, ſo found 
by the Quadrant : Andlaftly, lerit beegiuen at that mounture, the Peece 
did ſhoote 850 paces for her dead Range +" the queſtion'is, how farre the 
ſame Peece would convay the like Shott withlike loading and accidents, if 
ſhe were by the higheſt of her Mettalls at Breech and Muzzle, direted to 
the ſame Marke. Saythen if 722, thenumberin the Table of dead Ranges 
againſt fixe gr. giue 850 paces, themeaſureof the'Shott made inher ar fixe 
Sree 2,0Hf P 3 degrecs 
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rces mounture, what ſhall 1394 the number againſt x2 degrees moun- 
ol multiplying the third of rheſe three numbers by the ſecond, dey. 
ding the Produdt by the firſt,the Quotient, x F34 paces, will ſo much better 
anſweretothe queſtion then Mr.Smithes rule can doe, 
— _ ” WA . v1\ KYO0 T} WW 
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5:4 ſhoeting by the Defpurt or Axis of the Bore (inright hored-- 
* -* Blanke) 4s farre as it curretha Shotina / 


right line; | 


& His kinde of ſhooting called (poyntblanke)is ſo farre 
' a as a marke is within theftrait line of the Peece,which 
for ſome Elenations or Mountures, is much more 
y then forothers, forthat the more a Peece is monnted, 
\ the farther ſhe conuayeth her Shot inthe right range, 
BA cxcept itcould bee ſhot perpendicularly downwards, 
| = << Which(as I haue already in my firft booke called, The 

” OW Art of great Artillerie ſhewed) may therefore in Peece 
giueh, yecld infinite poyntblankes. But bee the Mounture giuen, andthe 
mark within the right line,or right Range of the Bullers courſe(that is with- 
in thatiſpaceofthe Shots right courſe)as it may be ſaid rogoe ſtraite(or in- 
ſencibly crooked)or ſo farre as it accompanicth the continued Axis of the 
Mettal,in right bored Peeces,or of the Soule in the wry bored(which is the 
cauſe that inſucha Shots there is more ſeldomer failing, thenin any other 
manner of ſhooting whatſoener) this kinde of ſhooting being made by the 
Diſpart, ſo maketh the err0vr to be no mare then the diftance berweene, the 
viſuall linedireed from the middle poynt of the ſaid Axis, and the viſuall 
line that paſleth from the Gunners eye, except accidentscauſe the contrary, 
it being directed by the higheſt of the Mettall of the Baſering , and by the 
top of the diſpart vato the aſſigned Marke. Now foraſmuch as the l:ngth 
of the Peeceand the yariery of the Powder by theeighth Theorem, breedeth 
the difference of force, ſwiftneſſe, and vehemencie of the.Shorr and ſtroke 
ofthe Bullet: itis therefore impoſſible ro giue generall certaine Rules for 


the right Ranges, without ſome experience in that Peece bee firſt made, 
found thus. | 


If many Papers or Cloathes beſet in theright line or way of the Shotre, 
betweene the Mouth of the Peece and the Marke , then making an or- 
derly ſhort with a full Buller direRed ro ſome Marke, ſetting a ſticke in each 
* place, withthe top thereof right in the Centre of the hole which the ſhotr 
went throughat euery paper : You ſhall thereby perceiue where the ſhote 
did firſt beginro decline, and how much atcach diſtance, which being mea- 
ſured, will very much informe the Gunner both for leucll Batteries, and 


ſhooting 


= 
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ſhooting at randon, and vpon ad uantage, in the meanc ſpace the Table fol- 


lowing will forright ranges helpe. 


A Table ofthe proportions 
of right Ranges, or 


poynt blanks, 
O 192 
I 209 
2 227 
3 244 
4 261 
5 278 
6 285 
7 302 
8 320 
9 337 
WRT |... 
20 424 
30 693 
go 555 
5o 1000 
60 1140 
7 1220 
Bo 1300 
90 1350 


The vſe of the Table, 


with example, 


Having fonndby expericnce 
that at 6 degrees of Moune 
ture the Peece affigned Shot 
200 paces ina right, or in- 
ſencible crooked line, and 
would know how farre the 
ſame Peece will ſhoote in a 
ſtraiteline , being mounted 
to rxodegrees , ſay by the 
Table, if 278 the number, 
againſt 6 gr. giucth 200 pa- 
ces, what will 354 the num- 
ber thercin againſt 10 des 
grees giue, 278 pacess 
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Of ſhwting vpen the Aduantage or Randome at a Marke, beyond 


-» 


«Vo 


et 


$ in the laſt Chapter wee haue ſaide for the right 
Range, ſo muſt we alſo ſay forthe dead Range,which 
g ||-cON 


h of the addition of the right and crooked 


Ranges together into one, and then called the dead 
Range, whichis the whole diſtance from the Plat- 
forme, vpon which the Pecce aſſigned is diſcharged, 
vato the firſt fall or graze ofthe Bullet , yponthe le- 
uell line ,-or Horizontall Plane, by reaſon the diffe- 


Frhe Peeces , and ſtrength of the powder encreaſerh or de- 


rentlengrhes © | 
vinceth the courſe or fury ofthe Shot, and therefore more difficult to bee 
found, but only by cxperience,or by Diagrams, Tables,or Scales made from 


experiments. 
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1 this manger : 

experimented CI oe for the Mounture aſſigned , and divide 
the remainder.in ſuch re: 4s. the 4d Angle of founture.is tothe Angle 
of the complement thereg ,and to the, Quotient adde the ſaid right Range 
found , and the off: come theregf, will bee the degd Range for thar Peece, 
Powder, and Mounture alſhoned., Asfor example,Jet.it be fyppoſed,thata 
Pecce mounted at 39.degrecs, ſhot 39g paces in the right Range, and 3000 

ar the dead Range, I dehife to know the dead Range arqo degrees. 
ATa Fu Bak 5. -; To docthis the plaineſt mechanicall way, 
of dead Ranges. ..; .. Istqdigide that dead Range into any num- 
"2 SUR ber of parts at pleaſure, which ſerout in 2 
oO ; 192 .*.,  line,atoneend of thatright line , make an 
: ©1298 © . anglebythe 23 propoſitis ofthe x of Euclid 


v  **404 © ' demonſtrated herein, and from the other 
EY L 4 © * © 'end thereofereQ ag, perpendicular line by 
iy "IC * *_the 11. propoſition, alſo there mentioned, 
4 $28 * \  vntilirinterſetthelinethar framed the An- 
7 934 : gle given, .and ngte-well how many ſuch 
8 1044 parts it containeth,and multiply the parts of 
s mm the dead Range by the parts, that the line 

— = oo _ -  - -thatframedthe Angle containeth, and then 
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: .diuigde the prody&t by the number of parts 

ws N = 1 yo divided the” inc of the dead Range in- 
\ T4 3.1544 ++ .....: £0, and the Quprient will bee the Secane 
my LS INT > -*— Range, which khowne , (as imagine, for 
x6 \ 1686," 1234 the ſecant: Range was' fourldi 1555 paces, 
17 $744 40) ard Torhe dead yange'2000 paces giucn ) 
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18 1792 © | Say if 1555 giue 1000 the whole ſine, what 
19 1849 ſhall 1900 thedead range giue,643 +, the 
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Cray. XLIIL. 


How to order and dire a Peece, and amend an ill Shot that 
Þas made either by the Mettall, luell, right line, 
or aduantage, or Mount. 


F leaſure will nor permit to vſe the Ruler and Beuill, 
- C then the Gunner may by his iudgement, accordingto 
# the Charge and proportion of the Peece, take ſucha 

& marke as he gueſleth neereſt, and likeſt tobe beſt for the 
< purpoſe, if ir prooue to ſttike 6n't iuſt, then hee hath 
& his defirc : for vſing like Powder, Shott, and having 
"A like temper and accidents, he ſhall alwayes make there- 
by the like Shot, Bur if the Shott went too high, hee 
ſhall then direQthe pecce in like ſort againe, and lay ſome ſmall thing,as dif- 
cretion will guide him vpon the higheſt of the muzzle ring, and bring itand 
the higheſt of the Baſe ring in one, with the firſt point or marke , doing ſo, 
or more erlefſe vatill he hit the marke defired, and the ſame may be tryed 
by bringiog the peecevponthe firſt marke , which without doubt hee ſhall 
attaine vnto with reaſons Rule as afore. And if the firſt Shotr be vader or 
ſhorr. ke muſt doe as before ordering and direQiing his peece in like manner, 
ſaving that before the peece be remoued, hee muſt lay ſome lictle thing on 
the higheſt part of the mettall at the breech , andthen by helpe of the 
oynes, ſhee being imbaſed or mounted more or lefle, as occafion requi- 
reth, vntill rhe higheſt of the mettall at the Mouth and Breech with that 
| helpe . andthe firſt marke become together into one right line. And ſo is 
the pecce ordered forthe ſhooring by Mirs Commune , valefſe faultbee by 
loadiag ofthe powder too much or too little, 8&c. And although other ac- 
cidentsmay miſleade him therein, yet cither of thoſe faylingsare alſo ro bee 
reformed by the Beuell Quadrant repreſented in the 25 figure, As if the 
Gunner by rhe mettall rake his marke fo, that the Shot fall ſhort ; To cor- 
re the ſame, after the peece at the next Shott, is placedas before, hee may 
then by the ſaid Beuell quadrant eleuate her one degree or poynt higher: 
As if ſhee were formerly at fixe poyntsor degrecs , ſhee may now be ſet 
at 7, and then giuing fire, if it ſtrike the marke, hee may alwayes order it in 
the ſame manner afterwards. Bur if ir were too high, little, or much, hee 
muſt accordingly divide that difference betwcene the fixth and ſeauenth 
poynt ordegrees by diſcretion (by the lighting of the laſt Shot.) And if ir 
were £00 low, then proceeding in the ſame mannzr, ro adde to/the fixth 
poynt, with iudgement : and ſo may affure himſelfe hee may belike to get 
repuration thereby, Bur if he be to order a peeceto ſhoote by the leuell of 
the Soule, or Axis of the Bore horizontally , then place a peece of boord, 
within or vpon the bottome ofthe bore atthe muzzle, as inthe precedent 
Chapter bet weenethe ſ1id long Ruler and Beucl! Quadrant, raifing or 1m- 
bafing her with Handſpeeks and Quoynes , vntillthe plumb line of the faid 
| Q Beuill; 
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Bevill, hang direaly in the midſt thereof : So will the Soule or Axis of the | 


Bore lye direcly leuell or paralell with the Horizon. Then taking away 
the Ruler and Beuill, and taking by the higheſt of the mettall at the breech 
and muzzle, direRion to Jay her right, and to what marke they reſpe& for 
height; notethar for after vics, andgiuing then fire, he may attaine therein 
his defire. | 

Foraſmuch as opportunity will not alwayes permit to place the ſame on 
the Mouth as aforeſaid. The Gunner may keepe that thickneſle or diſpart 
in his hands, and take his levell by themettall as the fafhion is, vatill thereby 
ke diſcerne the marke, and them both to bee in one right yiſuall line. And 
then ſetting onthediſpart vpon the muzzlering duly, and bringing downe 
the mouth of the peece vntill the ſaid marke, and thetop ofthe difſpare, and 
the higheſt ofthe metrallat the Breech become all three in one right viſuall 
line: thentake off the ſaid diſpart, and norte what marke will then bee in one 
rightline, with themidſtor higheſt ofthe mertall at the breech & muzzle, 
which wiltbe much vnder the firſt marke, and it will fo ferue euer after to 
make a ſhotr,to an afſurcd good effect at the ſame marke, and with the ſame 
peece, fromche ſameplat-forme. . | 

The likeis tobe done in ſhooting at a marke,eleuated to any degree abour 
theleuell : As alſo for ſuch marks as are beyond the diſtance of the right 
line or right range , by allowing an addition of a Minute, Degree, or 


Poyntof eleuation, for aduantage more or leſle, as need ſhall be, vatill the 


Shot hit right, andas reaſon will dire&. As for example,a Saker is ro ſhoote 
at a marke elcuated ynto 15 degrees, it being diſtant from the plar-forme 
1325 Geometrical paces 5 feete to the pace . But being mounted to the ſe- 
cond poynt,or 15 degrees, ſhe will ſhoote bur 1062 paces in her dead range, 
and in her beſt Randon ſhe will conuay a hott but 606 paces,in aright line, 
whereforeitbeing almoſt zoo paces ſhort of the dead range for 15 degrees, 
and aþoue 700 paces ſhort of her right range vpon her beſt Randon, I muſt 
by my Gunners Scale, or by the Diagram of Randons inthe 27 precedent 
Chapter, by the perpendicular rai{cd from the Baſe at 1325 paces, finde 
what randon crofleth the aſpect of the ſecond point, which will be thereby 
found ro be the fifth points Raridon, If then I ſhall mount the ſaid Saker vn- 
to the fifth poynt : ſo then I may expecther ſaid Randon, to ftrike or come 
neere to that marke, that ſhallbe eleuated tothe aſpeR of the ſecond poynr, 
er 15 degrees, at thediſtance of 1325 paces , and ſo after 2 or 3 ſhotts ar 
that aduantage attaince my defire, | 

This is the ordinary manner of ſhooting vpon aduantage of any Moun- 
ture whatſocuer, alwayes obſeruingthe meanes haw to draw as neere the 
Enemie as can be. In generall, you may obſeruc,that in taking aywe by the 
higheſt of the mettall, without conſideration of the diſparture, if the viſuall 
line thereof aſpeR the marke, the ſhott will bee alwayestoo bigh within 
the right range, contrary to the Gunners diſeigne , which ſhould be to rui- 
natethe Foote of the defence in Batteries the ſooner to overthrow the wall, 
alſo to facillate the entery of the Breach, but ſingly to ſhoote ar a Troope of 
Horſe or Squadron of Feote , and eſpecially in grauelly or ſtony places it 
were not amiſle purpoſely to ſhoote ſhortts light vpon the ſtones , to beate 
them ſo vp,as that the rayſing of the grauel and ſtones may do the more exe- 
Ccution 
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on, entering trauerſe-wiſe amongſt the Enemic: Bur in aplaineor le- 
vell Champion, and amongſt Battalions ofmen the Peece ſhould be ſo ben- 
dedand direQed, ag thar her ſhot may paſſcby the midſt or thickeſt of them, 
evirdle height : and ſo it may cut offa hundred, or whole Rankeor File of 
Men at once, and breake their Orders and Rankes, whereby thoſe that fall 
ſcape,but ſhooting ouer,profiteth nothing at all, 


e ſhot, if it went too much towards the right hand, then 
remoue the diſpart, or take the large of your ſight line ſomewhat more to. 
wards the left hand at the myzzle ring, keepingthe former height, 


or ſetting 


the Diſpart ſtand as before , and take your warke as before, onely remooue 
your eye a little more towards the right hand vpon the Baſe ring: Andſo 
likewiſe doe contrariwiſe , if the fault of the ſhott aforeſaid went too much 
towards the left hand : and ſo you ſhall afſuredly amendthe former ſhoot. 
ing, valeſſe ſome of theſe over-ruling cauſes oraccidents cauſe the contrary, 
namely her Soule or Concaue bore , not being ſtraire and right, or lying a 
wry inthe body of the metrall, for thenthe fault is not inthe Guxper, butin 
the Ganne, which hee muſt with judgement and good diſcretion rectifie, as 
hath bene already ſhewed in the 44.Chapter hereof. She will ſhootwidealſo 
if the Tranions lye not direRtly the one againſt the orher : as alſo it theplat- 
forme lye awry one fide higher-then the other : or if the Gamer take nor 
| his ayme, ſo that the viiuallline that paſſeth from his eye tothe marke : or 
if one wheele be higher thenthe other, or if one wheele be ſtiffe and the 
ether iocond, or be ſquatted with any rub inthereuerſe of the Pecce, or run 
ypon ſoft , and the orher vpon hard gtound : or if the Cariage-maker haue 
made the-Cariage leane; or hang more vpon one, then the other fide : If the 


Naue be too wide,that the Peece ſhake therby in herdiſcharge,and reverſe; 


or if the tayle of the Cariagereſt harder on the plat-forme vpon one fide 
more then on the other,when theſhottis too lowe for the Peece,andat the 
delivery toucheth vp6 one fide.Andlaſtly the vehemency ofthe wind being 
fidewile, ouer-rules it to the contrary-fide-ward, &c. Bur if the Shot fallto 
ſhort or too farre, that happeneth by the force or feeblenefſe ofthe Pow- 
der, ot vnskilfulneſſe of the Ganner,, not direRing his peece ashe ought, or 
im ignorance, or by miſtaking the diſtance tothe marke he would ſhoote ar. 
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How the Guniier may be aſſured tomake 


& 200d Shott. 


| Ometimes the occaſions offer to require, that the Peece be 
| cutioufly direRed , and preciſely bended to diſmount a 
Peeceof the. Enemies that galleth ſhrewdly , or ata fingle 


il mark,or atthe Loope, Tronier, Caſſarnat, Horſeman, Boar, 


f ils 7. 
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or other ſecret 
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laceaſſigned, that elſe wauldimpeachthe 
dppointed ſeruice and deſcigne'; For which the Guxxey 
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ought to hauc anentire. and perfet knowledge of the condition and quality 
ofhis/Peece, by expetiencemade by formerpractiſcs in her, otherwiſe it 
wil bevncertaine and valikely;that he ar the firſt ſhot, outot aPeece,where- 
in they neuer practized, ro make an aſſured good ſhotr : and then in loadi 

her, to haue great care ſo to put home the Powder, Shnort,and Waddas that 
the powder may fireat once, that the Peece reuerſceinor vnrulily, it being a 
certainething,that the more ſlowe rhe powder is i firing within thePeece, 


. thegreaterwill herreuerfebe, andthe ſhot alſo of the lefle forcein execu- 


tion. And likewiſe the reaſenable putting home of the Shott and Wadds, 
neither too hard nor too cafie;: but thatthe Ball may gently with a conueni. 
ent'vent, onely enter incloſevnto the Powder-wadd.. And laftly, hee may 
dire@his Peece by the Quadrant Beuill inch-rule, or other former direRi- 
ons;taking his ayme dircRlybythe higheſt of the Metall vnto the afligned 
mark;or with a duc diſpart placed vpon the poynt of the muzzle ring, which 
higheſt parts maythere and atthe Baſe ringalſo, with a ſmall line. be noted 
for theviſualllineto paſſe vertically ouer-them :- And then giuing fire, ler , 
-himnordoubt of an aſſured good cffe, having a diligent hand in preuent- 

ing the accidents that arc to be provided for, as in the 4.3 Chapter hereofare 


. mentioned, to avoyd fide, ouer, or vader ſhooting , and confidering well 


that ſuchagood ſhottgnade, gaincth the G#zner much loue and honour, The 
fitteſt Peecesforthat purpoſe,arceither the Culvering, .Demy- Culuerine,and 
Saker,' or the Cannon, Demi-Cannon, and. Minion. 1 

. Such aShotr ought to be made knowne tothe Genera//of the Army, who 


| ſhould thereforeliberally reward the Gamxer that madethe ſame, notonely 


to cncouragehim but others alſo, afterwards to doe the like, or better if it 
were poſſible. Levis Collado:in his eMHannuell Prediife of Artillery, writeth, 
that atthe.Sicpe of Sens there'was a Peecelodged vpon-the great.Church; 
from which the beſfieging Army receitied much domage': but,in the enda 
Germaine Gunner made a ſhott thereat,: who at theft did not ,onely diſ- 
mounttheſame Peece,but alfo made the:-G#aner thereof, andthole that were 
abour him, flye together inthe ayre to their deſtruction 2 the which May. 
quis de Martinian; the Generall ofthe Arniy'feeing , itpleaſed himto take a 
Chayne of gold from his owne necke, and+to gine it vnto the Gynper that 
madethe ſhor;for his reward, which did not only reigyce him, but eacoura» 
gedall the reſt of the Gunners to endeuour diligently,ſo to purchaſe the like 
honaurand reward, when like occafions were preſented. 
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How to make Ladles and Spunges for enery 
ſort of Ordnance. 
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= T' were very requiſite thatthe Guwner himſclfe fhogld know 
ad REN bow torrace,andcut out, andalſoimakevp;and finiſh,all man- 
I'S #5 (11 ner of Ladles, :to:loade Qudfance with, either wheti-ncode 
MJ Neel halbrequire, to prepare them -himſelfe,, or at theleaftro'dis 
(Cty ſhoubb bee ptoportioncd and wroufthr, 
as 
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as allo, that he may be the better able out'of the Magazin or tore, to make 
choyſe bf ſuch as ſhallduly fir thoſe Peeces that are vader his Charge and 
Command ; For as it isadangerous thing, ora great ſhew of ignoranceto 
miſtake one fort of Short for another, which may ſoone happes, jt he know 
not how to examine or Calibre them : ſo itisnot onely ſhametull, bur dan- 
m2 al{ofor a Gunner, ro imploy ati imprepet Ladle, valeflevpon nece(- 
ty, andthenalſo with great care and judgement, being either too long,tog 
ſhort, too lowe, or too high for the Peece, for beingro0 high;it willnot en» 
ter, too-low, it will not fill, but ſpill, andtao long ever,and roo ſhort ynder- 
charge, cach of wbich ſhould bee accounted for anabfurd fault. Where- 
forcl aduiſc euery:Gunnertobe very vigilant and carefull, that hee commir 
notthaterrour, but rather ta be induſtrious, not only to learue how to. make 
his Iadles and Spunges himfelfe , but alfo ro bee able to direRand ſhew 
others,how rhey ought to be ſeuerally proportion: d,made & diſtinguiſhed; 
as followeth. -: -:92:5 Ba 3 Tor " | 
For double fortified Cannes, to charge: them with xwo Lacle-fulls, they 
are ro berwo dyametres and-a halte of their Shotr in length from the head 
of the Ladle-ſtafie, which ſhall be one dyamecre more of plare, which muſt 
oe abaut the ſaid head : The Braſic plate muſt be in breadth rwo'dyameties 
vntothe ſaid he:d whereeach fide muit hauc halte a dyametre more, to ey. 
cloſethe head of the Ladle-ſtaffe within the plate. : Af ear cy 
The Button or headof the Ladle-ftaffe muſt be one dyametre,and of ſuch 
height or thickneſſe, that it together with Braſſc plate may bee <quall tothe 
height of the Shott (due vent being abated) for Spunges, their buttons or 
heads are to be made of ſoft faſt wood, as Aſpe, Birch, Willow,or ſuch like, 
and to be one dyametre,and *!inflength, &npt aboue = of a dyametre of the 
ſhors height : The reſt being couered with rough Sheepes skinne wooll, and 
all,be nayleg thereon with Copper nayles , fo twat rogerher they may fill 
the Soule or Cauity of the Peece, < | 


The Buttonor head of the Rammer, muſt be turned ofhard wood in length 
x dyametre, and*of ſuch height or thickneſle , that it may fitly enter into 
the Peece the ſhots vent allowed : it werethe berter for faſbion & ſtrength: 
if the fiextthe faffe were handſorly tyrged with abatement, anda Ferri, 
or Circke of Brafſe fitted therqupon, to.ſaucthe Head from cleaying, when 
a5 with;force we ſhall ramme the Shott hage. All cheſe Heads:er Byttons 
muſt bepierced;, with a hole for the ſtaffe an.inch or more dyamexre, wher- 
intothe ſtaffe myſt .befaftned:: and the; ſtaflc muſt cuer be lolop + ſparc 
muſt beat the leaſt one foote langer thenghe Cauity or Soule is dgepes - 

For the ordinaryCanen,the Ladle mut.be of the ſame bredth;byetaiiſt fac 
ſurpaſſe2.;dyametres of the ſhaxt, in length.3-andfor, the leflenkd Cannons 
two dygmetre onely.to-loadeat tice, all according zaxhe faſbign, leagrhy 
and breadth, as'is.ſhewed inthe 29 figure. «, with themanner gf faſtning 
themvponthe ſtaues; whereis plſo the faſhions as well of the Heads pr Butr 
tons, aSof the Lagdlesand:Rammers, areſo-xepteſented x0.the.cyp,;zhatthe 
diſcreete.Ganer.{ballneetleno-ather infiryRion thereig;, Wherethe deſgripe 
tion for the: Dewy-Ganvens, whichareofxheſame meaſures and proporuen 


as afotce-{aid are theſe;hauing reſpeRts their gne proper Bores,::; ic 


TheLadle can; - haue fourc Gant A 
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— — 


their proper Shots in length, and two in breadth. | ; | 
The Sakers, Faulcons,& Falconets, which may with one Ladle fulbe load 
at once, may haue their Ladles of 7 dyametres,% 4 dyamctre of their Shors 
in length, beſides that Couerture of the Head of the ſtaffe : and of breadth 
2,85all the reſt hae. | » 
For Periors, which viſually haue'Chambers, withore-loes 7 or + lefſe in 


- bore, thentheir Chaſe conrayneth , to them 3 times the dyametre of their 
Chamber may be allowed for length of their Ladles. 


Now if itſhould chance you were(hauing no Ladlesnor Ballance rea dy) 


- commanded to loade a Camnen,-or any other Peeccin haſte; Firſt, pur the 


raminer into the Peece vp to the Toxch-hole , and marke, the ſtaffe, 


. even with the mettle at the mouth of the Peece , and then pull it out 3 dya« 


metres, for the Cannon, and 3 * for the Culnering, and 4 for the Saker Fal. 
con,&c. and marke there another marke,which is the place that the Powder 
muſt ſupply inthe Chamber : And then take Paper,Parchment, or Cloath, 
as long as thediſtance betweene the two markes wrapped round, being of 
height equall to the bore of rhe Peece, «5 lefſe, faſten the ſame with mouth 
glew,or ſow the fides and bottom,and fill the ſame with powder,and powre 
it intothe Peece, putting it gently home, doe ſo vatill you ſee the laſt made 


- marke, to be equallto the flat of the mouth, the Rammer head being home 


vato -_ Powder, then put in your Wadd and Shott, as elſe-where is 
taug to | 


—_—— < . _—_— 


Cnay, XLVI 


How to make Bridges oner great or ſmall Riners, topaſſe 
an Armie with the Ordnance, and other ( ariazes 
oner the ſame. 


d V7 Fren times it ſo happeneth,, that paſſagesare ſtopped, 

L2> and not to be recouered , eſpecially about Rivers for 
DP want of Bridges, orelſe ſome Matriſh or Mooriſh place 
d interpoſeth + Wherefore to bee prepared in all Acci- 
W dents, eſpecially ro paſſe the Ordnance ouer a Riner, 
4 @ that one Bridge or Moore may be ſpeedily made, cither 
& | S>T-@ Yep with Boats placed 12 0r-14 footeaſimder, and moored 
k | ''V by Ankors faſtahead'and a ſterne, eſpecially where the 
Riucrebbeth and loweth, elſe ifrhey be but faſt a head,” ir may ſerve they 
muſt at ſuch diſtance be layd ia right line; to ride croſſe the whole breadth 
of the Riner, at the place appoirited. And then betweene each ewo next 
Boats, place 3 beames bf Timber, being 18 foote in length, whereof 14 foot 
muſt be to reare betweene the 2-next Boats ateachend,two foot muſt bero 
beareypon the Boate, which Boats muſt be 6fcuen height or nigh, and the 
Beamesaretobelayd 6'0r7 footewide, each from other, that the bridge 
may be x@ or 12 foote broade, #8 wellto conuay oner the Horſe and Foote 
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The Prattiſe of Artillerie. 


as the Ordnance, Cariages, and all other neceſſaries belongiag to the Ar- 
mie, for the ſurety and ſtrength ofwhich, there muſt vpon cuery Boate be 
alſothree other pecces of Timber of ſuch length , that it may at each end 
reach 3 foote euer the Boates fide, vnto which the three Beames aforeſaid 

muſt be faſt pinned with Tree-nayles and yron bolts, with forclockes and 
keyes, to make them faſt one to another. Theſe Beames and Timbers are 
to þe coucred ouer with Planks two inches thick, or one inch and a halfe ar 


leaſt, and 17 or 18 foote inlengrh, the deſcription of which may be ſeene in 


the 17 figure at «. 

But if any boggy or muddy ſpace be betweene the Riuer and the fixed 
ground, ſothat the Ordnance cannot be brought nor drawneneere enough 
vnto the Bridge, then that part moſt be filled vp with ſuch things asare fit- 
teſt ro make it firme , whether it be with Faggots and Earth, or Chalke or 
ſtones, pyling the fides with Timber driven in, vntill they reach into firme 
ground at the bottome for foundation , and to reueſt it then with boords or 
walls, accordingto the time intended, it ſhall laft and continue, that thereby 
the way may be firme land and even. But if any doubt bethat the Enemije 
will ſuppriſe this Bridge, to make himſelfe Maſter of the Riuer then at each 
end thereot,a halfe Moone, or Reddout, or Fort, with Ordinance to doe 
murther, and fire-works muſt be prepared to preuent him, and therein be- 
fides the fide of the Bridge, may bee palifladocd with long ſtropg ſharpe 
poynred ſparrs faftned, thereto to ſecure it that way. Alſoa continuall and 
acarefull eye-muſt be caſt ypon euerypart of the Bridge , that if aly acCl- 
dent of defe&t be in any place, it may be ſpeedily repayred and amended : 
#d a Rayle onech fide would be needfull for a ſtay. A Bridgealſo may in 
like manner be made with Truncks, as isrepreſented inthe ſaid Figure at £ 
Andalſorobelinkt vpon one great veſlell, with a falling defcnfiue poynted 
pallifado, as therein likewiſe at 4,isrepreſented,and ypon Cask, Cables, &c. 
which Fomit, being rather proper vnderſtandings for the Enginier., 


A. 


Crae. XLVII, 


How to defend a Fortreſſe beſieged, and the order, and what 
proniſtons of Amunition will be neceſſary for 
the defence thereof. 


—_ 


Fottreſle befieged being well defended, may returne to 
enioy her former liberties, which the better to doc, it 
will be neceſſary to makeplaine, cut downe, and ruine 
S whatſocuer ſhall be hiding and hurtfull , within halfe 
| a mile or more round about the Fort, be they Bankes, 
hollow wayes, Hedges and Dykes, of Lancs, Buſhes, 
Trees, Houſes, Mills, Gardens, Contfluits, and ſuch like 
obftacles, as not onely hide them, but hurt you alſo. 
Next looke that the Place bee well viQualed, according cothe number, for 
man and beaſt, fitting for defence, and neceſlary vſe thereof fixe —_— 
which 
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which is the longeſt timea Forr can be like to hold out, without ſuccour or 
ſupply from abroad. Alſo Amunition maſt notbe wanting, at leaſt ſo much 
as may furniſh the Flankersand Artillery, which muſt be as ſafe and couert- 
ly placed as may be,and nor to be eaſily choaked or diſmounted. For Amu- 
nitions, preciſe proportions cannot be preſcribed , becauſe each day mini- 
ſtreth new neceſſities, and as the Enemy abroad raiſcth or maketh new 
workes. Within Men and Munition may be reaſonably paralelled with 2, of 
the befiegers. Then ro looke that the Counterſcarp(whitch is the ſhield of 
the Fortreſſe) be duly flanked, couert, and capable, that the falſe Porrs and 
wayes for Sallyes, be ſafe, cloſe, lowe,and commodious for iſſue, Thatthe 
the Parrapets be of Turffe, orvnburned Bricke, that the plarformes forthe 
Ordnance be eucn, andthe Planks cloſe ioyned, that their Reverſes cauſe 
noterrours, and be alſo capable for the Gunners and Labourers totraverſe 
their Ordnance euery needtull way vpon them. The number of your Gariſon 
may alſo be eſtimated by the quantities of the places, to bedefended by the 
out-workes. you would hold, by the intrenchments imagined requiſite, and 
Sallyes you purpoſe to make, -Now after the proportion of a Place where- 
as 60 Peeces will be requiſite, x2 ofthem may be Cannon,to beate downe, 
and batter the Defences and Trenches of the Enemies, and to make there- 
with Counter-Batterics, to diſmount the Enemies Ordnance; And '$ of 
them may be Demy- Culucrings,6: 10 Demy.Cannons, they being lighter, 
are more cafie to mannage, and 10 Sakers, tokeepe the Enemie continually 
play te hindertheir works, offend cheir Centinells, beat the entrances ofthe 
Trenches, impeachtheir Approackes, and forthat they are light, they may 
be remoued eaſily and quickly from. one place to another, yea out of the 
Ports with ſome Drakes, to rake the Enemies trenches, from ſage part of 
the Falſebray. Andlaſtly, 20 Falcons andFalconets for Field Peeces,are nc- 
ceſſary, and may be able-to ſerue, not onely vpon the Ramparts and Walls, 
but alſo at the entries of a Breach, and at ſingle Marks, Horſe, manSr Boar. 


CHrae, XLVIIL 


To make « (ounter-battery vpon a Bulwarke, from whence without 
danger of diſcouering or diſmonnting the Enemies 
Ordnance, abroad may be 
diſmounted, 


> 24 Vch Counter-batteries are not to bee made without 
great labour andcharges, neither can euery Bulwarke 
yeeld a ſufficient roome for thar purpoſe, without de- 
2& moliſhment of ſome buildings and houſes about the 
Ry ſame (which ina time of necde, muſt nor be ſtood vp- 

9 & on) asin the 10 Figure at # the whole ſtruRurethereof 

JA is repreſented, All the place muſt then be of that capa- 
city, that from the Parraper ro the foote of the jt; 
tacre 


4 its. FO TO IO PPS 
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there may 40 foote of ground, and for the thicknefle thereof it muſt be 2 x 
or 22 foote, with 27 or 3o foote for reuerſe, for each Peece makingalmoſt 
100 foote inall, and leaving yet thirty foote more at leaſt from the ſaid re- 
uerſe to the other Parrapet of the ſame Bulwarke, to the end there may be 
no impeachment, but thatthe Troopes may march and paſſe tothe defences 
required freely. And having allo roome to plant three Peeces of Ordnance 
ypon each of the Shoulders ofthe ſame, which will alſo require 65 toote of 
ground at the leaſt : The Trouniers or Loopes areto be 3 foore broad with- 
in,and diſtant 20 foote one from another : Hauing within the Platformes 
3 footc of Barb, and without g foote of breadth, and cuery where 8 foote of 


height. Theſethree loopes muſt haue a counter loope at the Parapet of the 
' Bulwarke, having in the midſt 4 within 6, and without $ foote in breadrh 


and dcepe, that it bc even with the Terraplene, Now from theſe Loopes 
there muſt be, as we haue ſaid ſo muchroome, that within the Shouldri 

there may be 3 Peeces diſtant 20 foote aſunder. Now two or three of theſe 
Shouldrings diſcharge their three Peeces, traucrſing croſwiſe to the Ene- 
mies Batteries, beating ſo vpon them , that they mult be forced te quitthe 
place : Andalthough the Encmic abroad may beate the Couertures of the 


' outmoſt Loopes, yer can they neither for the inner Loopes, nor the Peeces 


within, cometo touch any of them 2 But you may note that ſuch Batteries 
cannot be made in a narrow or ſtraight place, as I haue ſaid without demo. 
liſhing ſtructures, and raiſing the ground ſo, thar itbeleuell with the Terra- 


 plene ofthe Bulwarke , which would otherwiſe be too ſmall for thatpur- 


poſe, And having finifhed them, they arcnot to ſerue for one place onely, 
but they-may turnethoſe Shouldrings and defences, and make the Peeces 
thunder about on all fides where the Encmie would ſettle himſelfe. 


Cray. XLIX, 


Of certaine reaſons that cauſeth « Shott, though well direFed 
9 erre in ber diſcharge, and be faulty at the Mark 


Wide, ſhort, or ouer. 


= Az Here are very many cauſes and accidents that may 
make a Shott welldireted, todeuiate fromthe expec- 
\& redcourſe. The firſt is , whenas the Soule or bore of 

&/ the Pcece lyeth awry in the Body or Metrall thereof, 

<A, \ orthat the Chaſe or vacant Cillinder (the director of 
Sz the Short) is notſtraire , wherefore the Gunner may 
—K< recciue diſgrace, but hauing examined and found the 
| fault, hee isto ſupply the detect by diſcretion and $kill, 
And ifthe Trunions alſo be not duly placed dire&ly in a dyagonall Iyne 


' ith the Axis of the Peece, irwill be wide : likewiſe if the Platforme bee 


vncquall, as higher vpon one fiderhen che other. Alſo if the Gunner lay the 
highcſt of thc mercall,at mouth and Breech,ir will ſkoor ouer if it bewithin 
R diftance ; 


-116 T he Prattiſe of Artillerie, 
diſtance: if onewheele be higher then another, alſo ifone wheele goe fliffer 
then the other; or if one wheele meete with a ſquat by a ſtone, or otherwiſe 
whentheNaues be one longer & wyder thenthe other, when one wheele te- 
uerfite gocth on ſoft ground, the other on harder, when the Cariageor Tru- 
nion cares arc higher & lower one then another: if theCariage betos wyde, 
ſoit the Peecelycth notfaſt therein, but ſtartethin her diſcharge : if the 
Shot be hot equally round,or the bore of the Peecenot lying ſtrait,bur more 
onthe one fide of the mettallthenthe other, Thevehemencie of the winde, 
with!againſt, oraſide, may driue the Shot forward, backeir, or devie-at it, 
aſide;the thicknieſſe and thinneſle of the ayre, the heating and cooling, the 
fleighrior hard ramming of the Powder , putting home or ſhort the ſhott. 
AndfaRly,chewant ofskill and cxperience : All theſe,and many more,ma 
b« exuſes of the fayling of a Shott at an aſſigned Marke, which I thought fir 
| h&6to hore arlaſt, not to miniſter marter of excuſe to ignorant, negligent, 
careleſſe Gunners, but to aduile the diſcreete Gunner to hauea vigilant eye, 
and conſideration of all, or as many of thoſeaccidents with reaſon, 8 of the 
fornier direiens.to auoyd or amendrhem as wel as hecan at firſt: To faile 
arthefirſt ſhort - ifhe be not acquainted with the Peece and Marke is paſſa- 
ble; andat the ſecond to fayle is pardonable, bur co faile of a faire ſhott at 
the third time, is too much, and argues but little iudgementand diſcretion iri 
ſucha Gunner, 


— 
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How to condu& a Mine vnder ground, to blow " a place, and 
to prepare a Gallerie,to paſſe the Dyke to the foote 


of the Breach. 


e228 He vſc of Mining is ancient, and was commonly vied by the 
Zq L Perſian, Greeke, Parthian, Romanes. and other Nations. that 

YE aue mannaged great warres, and no meruaile, for that the ſame 
Fe is the calicſt, and moſt proper meanes to force a place : Bur Petro 
N_auarro a Spaniard , was the firſt that inuented the Fowrne and the vſc of 
Powder thercin, for which and ſome other ſeruices the Emperour Charjes 
the fifth, gave himthename ofa Conde, and great rewards belides,. Yerhe- 
uerthelefle, there is nothing more dangerous for ſuchas worke in theſe 
Mines; by re-ſon the Counter-mines ofthe Enemie: ſothar if there be any 
{uſpirion of countermining , it will not be amifle to divert the courſe with 
all dexterity , either roward the right or left hand, as the occaſion of the 
Place will permit. And foraſmuch as according to the naturall :ffe&s of 
feare, it bchoucth the beſieged to ſeeke out the ſhorteſt and neereſt way poſ= 
ſible, to offcnd the Enemie abroad by Countermine or otherwiſe, The 
Mine- Maſter chen may finke his Mine, and condudt the ſameeitheras in the 
16 Figure at «, isdeſcribed by theletters from A by Bro C, or as the other 
4 {quare angular courle, and thereto prepare the Fourne , which may be ar- 
med with powder in Barrels, ſo that gining Firc thereunto by a Trayne, he 
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The Prattiſe of A rtillerie. 


blow vp the Place and the Enemies aboue it : And to the end the ſame hurt 
not the Pyoners or Worke-men that digge and travell therein :- it will bee 
needfull ro lynethe ſame with ſparres and bords framed accordingly,feauen 
footc in height, and 5 foote in breadth, but it muſt be couered with 2inch 
planke, to keepe yp the carth : But if the ground be moyſt or full of Springs, 
agutter with adeſcent muſt bee made, that the water may runne to ſome 
lower cuacuation if that cannot be, a Well at the mouth of the Mine muſt 
be made for a receptacklc forall the Springs to runneinto by their gunters, 
and Pumpsor Forcers,are tobe (er ſufficienrto mount the water, thar it may 
after finde a current ro runneaway. But ifthere be any ſuſpition of Counter- 
mining ; then alwayes forwards in your intended courſe, -you may bore 
lopg holes inthe earth wich your long ground Awgars vſed for ſuch pur- 
poles,and pictce holes on all ſides, alſoroknow vpon what part from you 
the Enemie worketh, which cannot be done ſo private , burſothe noyle of 
their Mattocks and Shouels will ſoone be hard by thoſe pierced holes, when 
you come neere their workes: if by thoſe meanes you heare nothing by 
reaſon that the beſieged had ended their Countermines before you began, 
and he watching them heareth you worke, thoſe piercers being but x2 or 
15 toote long; will diſcouer the danger by boring thorough the [olid carth, 
to the hollowneſle of their Countermine; and ſo you ſhall haue Counter« 
aduantage of the Enemies counter-minings. My Coſmodelite before re- 
preſented, is ancxcellent inſtrument, and for that purpoſe Ithinke the beſt 
extant | 
Now being come right'vnder the place to bee blowne vp, and made the 
Fourne arched vpwards higher then the Mine place, thercin ſufficient pow- 
der, citherin Barreilor Troughes, you muſt alſo ſtop cloſely and ſtrong] 
the mouth of the Fourne ,very diligently, looking it be ſo cloſe that noayre 
breath out, butat one ſmall hole wherein the Trayne runneth into give fire 
thereunto , vato which he that giueth fire, muſt looke that the Match of the 
Trayne, bee not too long before the powder take , asallo to ſee it bee not 
tao ſhort, and ſo togiue fire roo ſoone, thatis, before hebe gotten into ſame 
place of ſafety out ofthe blaſt and ruines, leaft hee pay the wages of impro- 
uidence, The meanes thento ſetthe matter a worke, needes no: long dif- 
courſe, being very commonly knowne, onely to aduiſe thatthe entcrance 
into the Mine for height and breadth as aforeſaid, may be as cloſe and ſecret 
from the Enemie as may be, andthat in his proceeding on,he muſt deminiſh 
thoſe meaſures in ſuch manner, that in the midt it be bur 5 foote high, and 
4 foote broad: Andthencereryou come to the end, ſo muchthe leſſegiue 
| inbreadth, ſo that euento the comming in to the Furne it mult be cloſe and 
narrow, that you may onely getthe powder thereinto. = 52 
Aboue all chings,the Mine-Maſt: r before he begin, muſt be ſure to know 
thertrue meaſure and diſtance,with the height or depth of theplace intended 
tobee Mined , bce it aboue or ynder the leuell of the place hee beginneth, 
moſt preciſely taking cxa& notice of all his windings, turning, and angles, 
which he maketh from the beginning td.theend, as well aboue and vnder 
thelevell of the right line, paſſing thence right vader the Place, as towards 
the right and left f1Je thereof; .Otherwile his labour will not onely be de- 


ficill, but alſo vacertaine and moſt dangerous: there being foure principall, 
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| cafes t0 impeachthe effeQuall working thereof; Firſt, the it topping of 


verhes.: Thirdly , by failing of the Trayne by'moyſture orill contriving. 
Atid fourthly, the moſt important, is; that the Frame whereupon the Bar- 
relsſtand, be nor placed roo low, as vnderthe leuelt of the enterance, which 
{eaſt enerexceede , becaufe the quality.of fire is alwayes to aſcend,' And 
{sodſeruing very 15 or 20 paces, how high, orlowe, or'wide on any fide 
you ate gone,aboutor yader the lenel ſtraitline. Two of the greateſt ſhames 
toSouldiers;,/ being cirher ro lofe ary peece of Ordnance, by negligence 
orillgaardingchem * Orthe fayling of a Mings due effect. by 

And for making great or ſmall Ga/eryes to pafle adyke vnto a Breech 
conertly.betiiedyke watered ordty,the maner is'deſcribedin the precedent 
Figure with rhe/Myne, arid may be made re :dy in ſeuerall parts, to beſet ro- 
gether ſpeedily by iopars, fired for that purpole, for the eaſier cariage alfo- 
Aadthcy muft becoucredouer with Faggots, carth, & greene Hides to pre- 
vent firifgthem. | FIT | 97709 Ut 
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” Re 5+ 8 RON 
- *- Of the Guindall, Windlas, and Ginme, or Martinet, Krow, 
| and Handspyke, and Leer, and the 26 
-2*| endleſſe Screw. | | 


| == Hc Gaindel or windles, isa comenient ingenious inuenrion, 
ki ago mount a peece of Ordnance; or heaue aloft waighty mar- 
batilndd2[itcrs, andis repreſented/in the 24 Figure, wichrhe Crow of 


ry VR) Jron, or Goatcs-footed-Handspyke, and Leayers, accompa- 


93 Sn! med with the Gimme or 4 artiner, which will lift vp the Ax- 
——<trees, whenthe Pecce is vponher Cariage monnted, torake 
ef, or putom the Whecles, to greaſe, or caſe, ormend what is amiſſeabour 
them. The Guindallis thus madeof a pzece of Tymber, fixe inches ſquare 
mrhke feerey or with three young dry Oken Sparres, abour'rz or x5 foote 
. long, ioytcd: together at the ropwith an yron bolt, paſfing through Iren 
Ecrrills, vpon which bolt a double pulicy ishanged, and atthe lower end of 
each Sparre another yron Ferrill, and a Pyke of yronis placcd to keepethe 
fecre fromaltflipping, almoſt at the lower end'of two of thoſe: legges or 
Sparres, a peece of a Sparre abour 4 or 5 faote long, is faſtned betweene 
thee. and alfo:; foore from the end,a Rowleand Windlas, wich halfe round 
yions , are-Claiped to thoſe 2 lezges or ſparies, and aboue char'2 or 3 
other peeces of ſparres : Inthat Rowle,are 4 morris holes for Handspykes, 
ptetced thorough , whereby they with 2 or 4 Handſpykes turne that 
Rowle which hath ancnd of a rope 4 or 5 times, or more about ir: and the 
other end recued inthe ſaid Pulley , focontinued vnto another double pul- 
ley, with a hole or hooke torzake hold, or ſeizea Rope that hath flung the 
Peece, appointed to be mounted into her Cariage : - Or elſe the Frame may 
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The Prattiſe of Artillerie. 
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be of 3 ſquare Tymbers , the head of two of them ioyning at the top toge- 


ther, and the reſt for the other legge and parts, may by the ſight of the ſaid 
24 Figure, be framed and vnderſtood ſufficiently. 


| The Ginne or Martinet'is ahotherinſtrument, ſeruing tolife vp the Peece. 


with her Cariape , and all her furniture from the ground with one mans 
ſtrength, when the Gunner would change a bad wheele, or the like, or 
put-a wheeleon ypon the Axiltree , or rake it off for any purpoſe, the pro- 
portion of this Engin for the ſe of Ordnance, is that it ought to be about 2 
footelong, and 8 inches ſquare, or there-abouts : the Viceron is of yron 
forked, to rake hold, and with his teeth is wound vp by a handle, with a 
ſparre of fewe reeth, it will lifea great waight, multiplying the force propor- 
tionally, according to the height ofthe ſecret wheele, and ofthe faid fpurre 
(cantained in the diſtance of the handle, from the centre ofthe ſpurre)ar to 
ſemidiametre of the handles circular reuolution, dyametrally multiplied by 
thereafons betweene the ſpurre and wheele, That Viceron commerh out of 
the midſt of theſaid ſquare caſe of wood, at the topthereof,andby his Fork 
or Ele; taketh hold ot whatſoeuer is fitted to bee lifted vp. The Scaletta 
with thereſt may beeafily made, vaderſtoode, and vſed, as in the ſaid 24 
Figure is deſcribed, And forrheſame orany the like purpoſe, the _ 
Sctneof Archmedes here aboue repreſented, is of infinite effec being duly 


opplyed. ; 
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The Prattiſe of Artillerie. 


-Cuar, LI. 
How to draw a Peece of Ordnance Vp to the top of a fleepe 


and rough hill or mountaine, 


=® Ow to pet a Peece of Ordnance vp to the top of a ſteepe 

» Mountaine the beſt manner is, that which may bee ſcenere- 
& preſented inthe 23 Fignre, by meanes of the Capflane : Ag 
N X\ | V ſuppoſe D to be the ropof a Mountaine, the Peeceb: ing at 
MAN 1%, the foote thereof, £4 BC to be the crabbed and rough croo- 

' ked way, by which the Peece muſt bee gotten vp, drawne 

witha long Cableor ſtrong Hawſer, by Pullyes or Blocks,with ſheeuers to 
make a Battery againſt the Tower F, berweene D and C- Forthe better ef- 
feing of which, the Gunner and Enginer after they haue taken good notice 
of the Place, and madethe paſſage ſmooth and euen,they may place the Cap- 
Pane behind D, faſtning it ſurely.that the ſame may not over-maſter the great 
poyze of the Peece: And then in convenient places of the crooked way (if 
there be no Trees there to ſerue the turne , which would begreat helpes if 
there were) there muſt great Pyles by force bee driuen into the ground, to 
faſteo the Hawſerin good and ftrong Pullyes, by or in whichthe ſaid Cable 
or Hawſcr, muſt paſſe the vpper part thereof, being faſtned to the ſpinele of 

- the Capfane, and the lower end thereof vato the tayle tranſom of the Cari- 
age or Rings neere the ſame, ateach fide one. Laſtly, foure or more men 
turning the Capſtaneabour, with the Barres thereof, ſhall firſt make the Peece 
to mount vp vnto the firſt Pulley or Block at 4, where it muſt be firſt ſcot- 
ched, vntill the Blocke be taken away , by taking out the Pinne or Axis of 
the ſh. euer, andthen the Peece is tobe tayerſed towards the ſecond Block 
or Pully B, and ſotto the third C, and then to thedefired place neere D. It 
were al{o ncedfull to have a ſmall Truck, as wellto beare the Tayle vp, from 
ſtaying againſt rough ſtubs or tones in the way, asalſo to helpe the motion, 
Labourers alſo muſtbe readily attending neere vnto the Peece, as well to ad- 
uance and helpethe Motion, by heauing and ſhouing the ſame,asto traverſe 


Figure may bee ſeene. And after each Pully, hath performed his office, ler 
a man be ready thcre with greace, vineger or Lye, toannoynt the end of the 
Axtree, that it may ſoke into the Naue,leaſt the waight of the Pecce in thar 
Motion fire, and alſo to hauc an eye to cach of the Pullyes, that the Cable 
breakenot, And ifany danger of its breaking be perceiued, then to giue 
warning to them aboue to ſtay, and to them alow toſcotch, varill the Cable 
be changed or amended- But if the hill be ſo rough and ſteepe, that the 
meanes aforeſaid willnor doe it, Then take the Peece our of her Cariage, 
and cither lay it vpon a blocke Cariage, or on a Sled with Trucks , andlay 
plankes along in her way where it isrough, and vſe then the Capſtane and 
Pullyecs as aforeſaid. You may alfo vſe for theſame purpoſe Carchimedes 
endleſle Scrue, repreſented in the 5 x Chapter. 


CH AP, 


the Pcece the righteſt and belt way,as occaſion ſhal require,asin the ſaid 23 
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The Prattiſe of \Artillerte. 


How the Traine of Artillery and Ordnance ſhould be ordered 
With thei? Cartages in a tourney, 01Ypon 
a Marc h, 


= He whole Trayne of Artillery , one body deuided into twoparts 
5 [* / anand Kter, is wholy vnder the commandot the Maſter, or Ge- 
[Y@J ncrallofthe Ordnance, or in his abſence vnder his Liettenant or 
- Brave, 'imaginethen that the Army be with ſuſpition according to 
aduiſego be ſer ypon by the way,both in the 7.» and the Reire, Theni were 
it fit 500 Hotſe deuided into two Troopes , ſhould aduance, to diſcouer all 
the Coaſt ofthe Champion, with the dangerous wayes, Woods; Thickets, 
andſuch like, by which the Army muſt paſle,after theſe 2000 Foote, ſhould 
march as well for Couerture as guard of the Ordnance. And they alſo to 
be deuidedinto two ſquadrons , furniſhed with allneceſſaries of defence; 
After them the Trayne of Artillery, with the Ordnance, marching with 
their ConduQers, Waggons, and Cariages of Powder, Shot,and Tanpions, 
or Wadding, Coynes, and Beds,together with a reaſonable number of Pyo- 
ners, and ſome Marriners, and ſuch like ſpare people, to bee ready te make 
Couerts and defences for 'the Ordnance and Gunners, or to cut wood, 
to plaine the wayes for the 7s to paſſe with foure field Peeces, ready 
mounted in their Cariages, with all their neceſſaris, as Ladles, Spunges, 
Rammers, Crowes, Leauers, Ropes, Tables, and breechings, with experi- 
enced Gunners, Gentlemen of the Ordfiance, Mattroſles, and Conducors. 
After follow the Munitien and Exe#ns,ſeruing for the vie and defence of the 
Ker of Artillery, with the Boats and Bridges, and then againe follow 8800 
Foore, and after them the great Ordnance,either inthe Cariages with fore- 
Cariages, or clſe vpon block Cariages, whoſe wheeles being higher, makes 
the draught the cafier, Andlaſtly,follow 3 or 4 Field Peeces ready moun- 
ted, accompanied with all their neceſſaries and apurtenances of Powder, 
Shott, Inſtruments, and Attendants, After which there march 2000 foote 
more, thar are for Couerture and defence of the Ordnance and Riere of the 
Trayne: theſe are followed with 500 Horſe tocloſe vpthe Army, whoſe 
Charge, is, toſce thatthe Rzer of the Trayne bee not ſer yponat vhawares; 
ſuddainly, or vnproutded, The Army then Marching in this Order , The 
Enemie ſhall finde the Yan and Rzere,and alſo the Body furniſhed with force 
in allplaces. And being alwayes ſo prouided with the Trayne of Artillery 
divided into 2 parts, yer remaining one Body : ſo furniſhed,as that no doubr 
but 2 good anda happy ifſue wil ſucceede ſuch good equipage,well guarded 
with Horſe and Foote, provided for defence of the Artillery,to march with- 
our danger, bur ia largecapable Champions. This Trayne may bee ſhorr- 
ned, the Fanraking the right band, andthe Zzer theleft, and the Traynebe- 
tweene both, equall in Front with Y/4x and Rier, and ſo Marching more 
compa, it will b- the ſtronger : as inthe 6 Figureat « , by the letters ABC 
Is repreſented to the ey, Wee 
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How to draw Orduanceif Cattell be wauting, by the frengt 
of Pyoners or Labourers. 


® Rcillery or Ordnance, being the principall inſtrument 
ofthe Warres, requireth a great ſtrength of Cattell, ei. 
ther of Horſe or Oxcn, to tranſport chem fromplaceto 
place, which being wanting, muſt ina iourney bee ſup. 
| pled by Pyoners and Labourers : as imagine that 16. 
® Pceces were to bee imployed againſt aPlaceto beefor. 
| = ced,conſfideration mult be had(Cartell being wanting) 
: EP  howthoſe Peeces, whereof 6 are Demy-Canons,g are 
Demy-Culuerings, ands are Field Peeces,that ſhootes /. ball, and how all 
the prouiſfionthat belongeth vato chem, as Powder, Shotr, Waddings. and 
Cordage,8&c. may be tranſported thither, the Place to be forced being ſci- 
fuate in a rough, ſtonie, and hilly ground, by Pyoners and Labourers onely, 
ſparing the Souldiers for other ſeruices, The Amunition and Perſons that 
muk carie them readily , arc firſt to bee confideredof; As 600 Shott for 
the Demy-Cannon at 30 /. each Shott, will be 18000 4 loaded in Wheelke- 


| barrowes 2 Shot, ina Barrowe which will be 60 1. fora Man, and will te» 


quire 300 Men to driue them. Alſo 600 Demy-Culucring Shot of 10 /.lea. 
ding 8 Shott in a Barrow, will require 75 Men,cach man carrying 80/1. And 
900 Shot for the 6 Field Peeces of 61. cach Shot, putting 13 Shot ip a Bar- 
row. will beecaricd by 69 Men, each man carying 78 /. except 3 of thoſe 
men, which ſhall carie 14. Shot a peece, thatis, 84 /.cachofthem 3 So all 
the Shor willbe caried by 444 Men. The ſtrongeſt men which carie moſt, 
are loaded with the waight of leſſe then a buſhell and a balfe of Whear for 
each manina Wheelebarrow , which bee may eaſily driue, Then for the 
Demy-Cannon, loadingthem with 18 /. of powder for cach Shor, will for 
the 600 Shottamount to 1080017. euery man carying 801.in a bagge, will 
require 135 men. 

. And forthe 600 Demy-Culuering, allowing each Shott 8 /. of powder, 
will come to 4.8004, each man carying 80 /, 60 men will cranſport the 
ſame. 

And for the 900 Shor, for the 6 Field Peeces, allowing 5 /. for cach Shott 
in powder, that will amount vnte 4500/7. which at 601. for each man to | 
carie, will require 56 men, & a Boy to caric the odde 20 /. of powder oucr- 
plus, which will amount almoſt vato 180 barrells of powder , each barrel! 
contayAing 112 /. nete. 

And for the Furniture of the Pceces, the Figures ©, ſheweth the man- 
ner of drawing them by 7 lines or traces equally deuided, according tothe 
number of men that arcto draw them, ſo thatthe Demy-Cannon with her 
Cariage, waighing 60091. reckoning 60/, for euery man to draw, it will 
then require 100 men, and fo the fixe, fixe hundred men. 
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Thea Demy- Culuering Cariage, and all waighing abour 2400 /. will re- w 


quire 40 men, todraw each of them, ſo 160 men will at 60/, for each man 
{crue to draw them, 

The 6 Field Peeces with their Cariages, waighing about 2400 /.a Peece, 
will each of them require zo men, ſo the 6 will be drawne by 180 men,each 
man drawing 601, i | 

Now foraſmuch as there may be cauſe often to diſmount and remount a 
Peece by the way inthe journey, it will therefore-bee fir to haue ready the 
Gynaallor Winlas,and the Martinetor.Gynne,8& when they are to be drawn 
vp any ſteepe-hill , chen alſo the Captore Cable & Pullyes inthe 2 laſt Chap, 
deſcribed, muſt alſo be caried,all which may be caried by 40 men with eaſe: 
ſothar for the Cariage and tranſportation of all theſe Amunitions in any 
journey (where Cattell are not to bee ht) may bcecaried and drawne by 
1675 men anda Boy withour any difficulty. 

It may alſo be dewanded, becauſe in ſuchan expedition, that many other 
things will be needfull to bee tranſported for the Ordnancesvſe : As Iron- 
workcs, Nayles, Crowes, Hooes, Fore-Cariagcs, Greaſe, and ſuch like : 
But (ceing they may more cafily bee deuided amongſt rhe Labourers, there 
reſteth forthem no difficulty of ceanſportation.. And for the better draw- 
ing of the Ordnance for cach Fore-cariage, along Tranſome ax Whiping- 
tree mult be faſtned afore it, as berweene A and Bis deſcribed, that the 3 
Ropes or Traces may bee placed <quidiſtantly , farre enough aſunder to a- 
uoyde trouble, and becauſe the Traces will be ſome of them too long, an 
other Trauers or Whiping-tree, or two may inthemidſt, or in conueni- 
car places be ftaſtned rothoſe, or elſe other Traces rather may goe betweene 
Whiping-tree and Whiping-tree, to keepe the ſo long Traces from ſwaying, 
with too much trouble to ſtagger the men in drawing, and fo hinder their 
draughts. And three men behinde would be needfull to guide the Cariage 

in the bendings and turnings of the way. Vponthe Traces alſo each man. 
muſt haue a double Cord faſtaedto the Traces, which hee muſt put ouer his 
ſhoulder Scarff-wiſe,' and laying his next hand onthe Tra, hee mayo 
draw with all aduantage, 

. And for Horſe or Oxecn, allowing each Horſe to draw 500 /. and cach 
draught Oxe 600 /. The ſame may cafily be thereby found how many Cat- 
tell will be requiſite to tranſport the aforeſaid, or any other aſſigned quanti- 
ty of Munition for aty iourney. The manner of the Mannaging, whereof 
is repreſented inthe ſaid 5 Figurc at 8. And the carying of the Shott and 
powder in Wheelebarrowes and Bagges, isdeciphered in the ſaid 5 Figure 
atY, And laſtly, the deſcription of a Peece ready furniſhed for a journey, 
with Cariage and Fore-cariage, Ladles, Spunge, Ramers,&c. is inthe lame 
Figure repreſented at 9. w—_ 
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Hew many Priuiledges the Trayne of Artillerie haue more then 
| ordinary in Marching and Lodging. 


A Fit happen hat in Marching,any other Cariape offer to ad- 
& uance 


5; 


fore any of thoſe of the Tray#es Cariages (except 
the Treaſurers Cariage) thenthe Maſter of the Ordnance 

N' hath power to command & compell the contrary by Pri- 
3 uiledge, whereof theyenioy more then others, becauſe of 
>> the extraordinary waight of the Ordnance and Shott, and 
for that they haue charge of the principall inſtrument of the Warres, and 
therefore hath the firft Ranke, without contradiRion,and ought to haue the 
| beſt Quarter and Lodging, andto be firſt ſetled therein, And in Marchin a 
Champion they of the Trayne of Artillery , are to march more cloſeand 
ſhore, then doth the Vant or Reire betweene which two and the Batalion, 
they arealwayesranged or placed, as way appeare inthe 6 Figure at 4, And 
the Generall or Maſter of the Ordnance, isto haue carethat his Traynebee 
timely lodged,to hauetime to provide all commodities needfull. And if it 
were poſſible that they may be ſolodged, as to diſconet the whole Cham- 
pion about them , whereof theſe advantages would ariſe : Firſt, that they 
may diſcouer all approaches : ſecondly , that the Campe may bee the 
betrerdefcnded thereby. Andthiroly, the Enemie advancing to gine an aſ- 
ſaule tothe Campe, they may by themthe berter be repulſed. But for their 
Lodging, the order repreſented in the ſaid 6 figure at 8, it muſtbe obſerued, 
Firſt, that betweene the Retrenchments made with certaine Chaines of the 
Munition, and with the empry Cariagesand Fore-cariages, they may bce 
g encloſed, ſo that there may beroome and ſpace, that the Footemen appoin- 
red for their guard and defence , may if needebeskirmiſh, which for th:t 
urpoſe,hold the places therein marked 4 B C D, hauing 25 paces breadth at 
the leaſt. And ſecondly, that the Peeces of Aduice, whereof there are al- 
wayes 3 or 4, regarding allthe wayes of the Enemies Auenewes, which are 
euer ready charged and firted in all things. And laftly, that the Cariages of 
powder bc lodged in the middle, asabout the centre or midfſt of the other 
Cariages, as you may ſec by the letters FGH7, 
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Cnay, LVI. 
| Shewing how te waigha Peece of Ordnance, or a Ship ſunke vnder 


Y-. 


water, and the proportions of all Mettalls and Ordinary 
ſtone, what, or how much they will waigh in the 
Ayre, and how much in 
the water. 


.. T being a certaine thing , that whatſocuer. is heauier 
P C then ſo much water, as the body of the matter thruſterh 
Q) out of the place will finke, and being lighter then ſo- 


No Fo much water will ſwim, as Nicholas T artaelia hath not: 


_ —} 
A 
. = 


TT: 
= 


only well collected fro the learned Archimedes, but alſo 

(Ss calculated not anely the proportions of allthe ordina- 

ric ſorts of Stones and Merralls, whether in Ayreor 

 Warer,according as they poyze in both; And alſo'no- 

tably expreſſed their ſurrounded accidents, in his Treariſe intituled by him 

Nous Scientia, wherein he deliuereth as followeth, Namely, that ordinary 

Free ftone , waighing 934. in the Ayre, will-waigh bur 48 { in the water, 
which is ncereas 2 is to 1 betweenethe Free ſtone and water. 

Andthar Marble ſtone that waigheth 71, in the Ayre, will waigh but 5 /. 
in the water, which is necre 7 to two, betweene the: Marble and the water. 

And Iron and Tinne that in the Ayre waigheth 19 /, will waigh 16 /. in 
the Water : ſo Ironor Tinne isto water, as 19 isto 3, : 

And Brafle waighing inthe Ayre 657, will in Water waigh bur 55/7, and 
ſo Brafſe is ro water, as 65 to 10. 

And Lead and Siluer waighing in Ayre 307, will waigh in Water but 
27 l, ſo Lead and Siluer are to water, as 10tO 1, 

And laſtly Gold in Ayre being 17 /. waight,will inthe Water waigh 16/. 
ſo Gold isto Wateras 1710 1. 

And inthe firſt declaration of his ſaid Booke, he ſheweth how by a Con- 
caue Globe of Glafſe, hauing a hole to put ina mans head vnder it, being 
ſer in a Frame of Tymber inthe forme of the Frame of an Houreglaſſe,with 
a Winlas, Rope, and waight thereat to-ſink. A man enteredintothat Frame, 
to the bortome of the Sea, or other deepe water, his head being within the 
ſaid Concaue, Glafſe, Globe. (whercin he may both ſee and breath , being 
no watcr canenter into the ſame.) And when he will againe rife tothe top 
or ſurface of the water, vnwinding the Rope (being long enough)the frame 
and his body in it, will-in like manner mount vp as hee pleaſerh : and the 
waight remaining at the bottome ofthe water, and the Rope going through 
the bottome of the Frame, it will guide it to goe vp vpright. 


= 
- 


And in his ſecond declarition thereof he ſetteth downethe principall im- ** 


pediments, that vſually hinder inthe waighing ofa Shippe, or other heauic 

thing ſunke vnder water. | - | 
Furſt, ifirbe docked,or haue made his bed,or impreſſion at the bottome. 

S 2 | Secondly, 
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| moſt forceand helpethey could. 


Secondly, if it be filled or couered wich Sand or Oaze, fothar ſufficient 
Ropes cannot be faſtned thereunto to ſling the ſame. 

Thirdly, how to get the thing ſunke, to ſeperate it ſc Ife from the bottome 
of the water, where Ayre cannot come betweene, which will be harder to 
cauſe ſuch ſeperation, jn muddy, oazy, or ſandy ground, then ingrauclly or 
ſtony rocky bottomes ; yea, and with more difficulty to, in very deepe then 
In ſhallower waters. 

And laſtly , that it is harder to waigh things that haae beene long, then 
ſuch as are but newly ſunke, becauſe it and the bottome will bee ſo ioyned 
and cloſed together, that to ſeperatethem, Nature refuſing to let vacuity to 
come betweene them , they at the fiſt will bee found loat ro depart, But 
having faſtned Ropes to ſling the ſunkenthing, either by his helpe ſunke in 
the ſaid Frame, or elſe by the meanes here in this 14 figureart þ repreſented, 
which may beconceiued,a manenteiedinto9 a caſe of leather made ſorhight, 
thatno water can ſoake in, and with a payre of glaſle SpeQacies faſt ſer, and 
cemented cloſe , with a pype of leather boyed by bladders blowne, at the 
brim or top of the water, whilſt he faſteos the Ropes below. Then 2. 3, or 
4 veſlells being ankered ouertheplace ,. and firmely faſtned together with 


' Timber beafies, the ſlinging Ropes alſo faſtned ro a mayne Tymbcr be- 


tweenethe veſſels,being deepe loadedat the firſt, faſtne:1 of the ſaid ſlinging 
Ropes, and after the veſſclls being vnloaded and lightacd. will bee more 
boyant, and waigh ro their power : Orelſe if the flinging Ropes bce faſt- 
nedtotheir ſtems (they being loaded forward) and afterwards the loading 
remoued aft, towards the fterne of the veſſels, they will then waigh all their 
Force : And wherethe water heightens much, it Ropes be faſtacd at low- 
water, at high water, they will haue boycd the ſunke thiog, or done their 


a fra am. re am. mo > fra .. 
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| Laſtly, alioif4 Veſſells bec taſtned , ſorbat aſquare ſpace be betweene, 
and one or two of Archimedes endlefſe Scrues called T ripeftens, here ina 


liucly figure, repreſented with which, hee faid hee would moue the world 
out of his place, if he had a firme foundation to plant his Engin vyon Datur 
 pondus datts viribus monere : There will be therefore no doubt, but induftry 
and diligence ioyncd, will produce the wiſhed effeR : and ſo knowing the 
lading or waight of the Ordnance inthe Ayre, as each thing would waigh 


in a payreot Ballance, the matter being Mertaline, then T artaz his true pro- 


portions will helpe, or if other goods, then induſtry will ſoone finde how 


much all will waigh in water, which let ſuffice at thistime, 


—_—— 
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How Moulds, and Formars, and ( artredges are to be made vpon 
th-m, to Load and Charge any Peece of Ordnance, 
Without any Ladle, 


2&DVv C29 Auing already ſhewed how to loade any Peece with, and 
6% 9 withouta Ladle : Now I will ſhew how to make Cartredees 

# ready forall Peeces, wherewith in time of ſeruice any Pecce 
q will bee more ſpeedily and certainly loaded. Cartredges arc 
either to bee made v ith Canuas Fuſtian, or other linnen 
cloath,or withthicke ſtrong Paper,cſpecially of Paper Roy- 
all : which prepared, take the height of the bore of the Peece, without the 
vent of the Shotr, and cut thecloath or paper of che breadth of three ſuch 
heights, and in length,for the Cawnor 3,for the Culuering 4.and for the Saker 
Falcon,8&c. 4 , of the heights of their proper Bores, and leauing inthe midſt 
arthe rop and bottome one other ſuch height, ar each place to make a coucr 
and bottome for the Cartredge, cutting cach hde and end, fomewhar larger, 
rhenthe ſtrict meaſures appointed for the ſowing or glewing of the ſeames 
thereof, ſo much as will counteruaile the ſame, having alſo areſpet for aug- 
menting and deminiſhing thoſe meaſures, as the powder ſhall bee better or 
worle then ordinary, and alſo abating with diſccerion, when as your Pecces 
ſhall be already heated in fight, leaſt e}e you endanger the breaking or ſplit- 
ting of your Pecce, Hauing reſolued then for what ſort of Ordnance your 
Carrrcdges areto ſerue, you are accordingly to haue a Modell or Former 
of wood rurned of the height of the Shot, and of a convenient length, longer 
then the Cartredgeisto be, Then if you make them of Canuas, halfe adya- 
metre isto be allowed more in breadth for the ſeames: bur if they þe made 
of Royall paper, then hauing lappedit once about the Former, leaue about 
2 inch ſurpluſſage more then willcompaſſe it, which with Starch, Paſte, or 
mouth Glew, cloſe about the ſaid Former, having ſome part of rhe ſame 
ſubſtance, ficred vpon theend of the Former ; firſt for a bottome,whichmult 
alſo be paſted or glewed cloſe, and faſt to the fide of the Carrredge, fo that 


being diy , it may hold the Powder faſt , and ſure from ſpilling. And you 
u 


S 3 muſt 


. $8 


T he Prattiſe of Artillerie, 
muſt remember firſttotallow the ſaid Former, ſothat the Cartredgebeing ſo 
moulded thereon,' it may be eaſily and without tearing, ſlipped off againe, 
A patterne forthele Cartredges is here in this 20 figure repreſented. Now 
hauing ſhewed how the Cartredges areto be proportioned and made, it reſt= ' 
&h alſo to ſhew/how a peece of Ordnance is to be loaded with them, where. 
in we are onely to conſider, that ifthe Peece be Chamber-bored, it muſt be 
hyde ina Scaffeta, or Semicircle , or Cillinder of wood, of the thickneſſe 
ofthe 07/0w, or differentthickneſſe, orheight of the Mettall betweene the 


Chamber and Chaſe, or clſe the Cartredge will be hardly gotren into the 
Chamber. Alſo if the Peece were Taper-bored as the Drgkes, and ſome an- 


— 


| cient Cannons are, then the Mould , muſt accordingly be made to taper for 


the making of Cartredges for her, and her Ladle muſt alſo be cut tapering. 
like, the figure repreſented at T inthe laſt figure but one ; but if the Peecc be 
equall bored, and the Cartredge made of Paper, then there is no more 
to doe, but to putthe Carrredge into themouth of the Peece, and with the 
Rammer-head, to put it home, to the bottome of the bore ofthe Peece, 
with two or three eaſie ſtroakes : and then with a ſharpe three ſquared Pry. 
ming Iron, to cut and pryme the Cartredge, that the Powder prymed at 
the zoxcb-hole, may giuefire to the quick powder thereby.Inall other things 
for wadding before andafter the Shot, and ramming homethe Shor, you are 
ro performe the vſuall manner taughtin his proper place, 


Cruare. LYIIL 


The names of the princip.ll members, and parts of apeece of 
Ordnance, as they are to be called 
and knowne by. 


& He names, kindes, and forts of each Peece of Ordnance,wich 
&=\| their differences, waight, meaſures, and in their fortificati- 
HY ons, being already handled in the precedent Chapters hereof, 
Fl ncedesnot here be repeated, But inregard the moſt of them 
| CE haue ſpeciall parts common, and of like names, I will ſpeake 
=————— word or twothercof,and ſo proceede tothemannerof ma- 
king and proportions, belonging rothe Cariaze of each particular Peece, as 
inthe next Chapter will appeare. The whole peece together, or as much 
thereof as is matter of Metrall, may by the 2 definition of my Booke of the 
Artof Artillery, be called the body of the Peece, The hoilow Concaue, 
Cillinder, or Bore of the Pecce, may be called the Soule, -by the firſt of the 
ſame. The wholelength of her ſhaft or Colume, is the Chaſe. So much of 
herbore as containeth the Powder and Shott, is the Chamber, or Charged 
illinder, and the reſt of the ſame is called her Guide or vacant Ci/llinder. 
The two ſpindles or eminenciesthat come out about the midit of her chaſe, 
whereupon ſhe (in her Cariage) is mounted or imbaſed, arecalled her 77%. 
#ions. The moſt afterward puigmellat her breech, is called the _ 
STiz $6. bh 


—_ dt. 


The Prafliſe of Artillerie. ; 


The little hole neere the breech, — is _ and fired, before 
her diſcharge,is her Touch-bole, All the Mettal{behinde the Touch hole is 


the Breech, The greateſt and moſt eminent Ring'or Circle of Metall ar the = 


Breech, is the Beſe ring. The next Circle or Ring before berweene the Tru- 
nious and the Touch-hole,isthe Reinforc'dring : the Circle or Ring next be- 
fore the Trunions, is the T7uvion ring. And the Circle which is formoſt, 
and moſt ranke and eminent at her Mouth, is her Muzz/e rings, Laſtly, the 
Ring betweene the Trunion Ring and the Muzzle, is called the Cormſb ring, 
and the part of the Chaſe of her ſhaft contayned betweene the Corx:ſh and 
Muzzle, is called her Neck. And all the Rings, Circles, nd eminencics at 
her Mouth, are called the Freize,taking theſe names fr ”3/ers or Columes, 
which ſomewhat repreſent the Chaſe of Ordnance: being in torme oft} e 
Scepus, of a Piller or Colume ſo neerely, that they take the names of ſome 
ſuch part of Pillers, as They neerely repreſent. 


CHAP. LIX. 


Of the making Proportions and Meaſures of euery part of 4 
Field Cariage for any Vſuall Peece of 
Ordnance aſsigned. 


2 T being moſt certainly a matter of great imporrance for ſer- 
> Uice , to haue the Cariages of all the Ordnance, with rheir 
a Wheeles, Axtrees, and their Furnitures to be ſtrong, well pro- 
ety portioned, and neat, and gracefully wrought , ſo as the Perce 

= mounted therein be euery way ſo duly fitted, as that in the di[- 
charge of her Shot, nor in her Reuerſc,ſhe may not remove from the Angle 
wherein ſhee was directed. Wee haue thought good here to ſhew the due 
meaſures and proportions for all Field Cariages, both by figures reprefen- 
red inthe 19 figureat 2, and alſoby rules and diſcourſe as followeth, Bur 
ficſt, a word or two ofthe reaſons and different opinions of ſome of the beſt 
moderne Authors, that haue written of this ſubie&. Lexis Collado affirmeth, 
that long Cariages are better then ſhort : firſt for their more agillity in re- 
verfing : ſecondly, for the much leſſe ſhaking of the Cariage, Axtrees,wheeles 
and Plat-forme, ſaying.that Ordnance mounted vpen ſhort Cariages in a few 
times difcharging them , make them viterly ruinous aqd vnſeruicedble by 
their paſſions in reverſe; But Alexander Bianco commendeth the ſhort ra- 
ther then the long Cariages : firſt, becauſe they then require lefſeroome ro 
reverſe in, and that being loaded, they are ſooner brought againeto their 
place of ſeruice : And laſtly, that a Pecce ſhooterh further, being mounted 
vpon a ſhort, then it would doevpon along Cariage. Both being moderated 


ſpeake reaſon, as Peeces are yet accommodated : but becauſe I know that - 


any Peece of Ordnance may without any inconuenience be fo firted, thar it 
with a ſhort Cariage, it ſhall leſſe ſhake the Cariage and Plar-forme, ſhoote 
further, and reuerſe lefle by farre then in theſe as now they are fitted = do. 

| T CIC- 
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Thereforealthough 1 with Bianco approue of ſhort Cariages, were they fit- 


ted for them,and with Coladeas they are yet fitted; yet 1 will here ſhew-the 
meaſures and proportions-of late vſcd, of the beſt Cariage-makers, and 
are made according to the direQions of the moſt experienced Gapners, 
which although it be moſt particularly appropriated tothe Cannon, yet with 
the deſtinRions following it may well leadeto the proportionall making 
and meaſure of a good Car4age, for any: vſuall peece of Artillary whatſocuer 
as followeth. The ſides atid Cheekes called Limbers, ought to be of Elm or 
other-Planke that is not apt ro ſplit and cleaue, which for the Canon muſt 
be once and *, and forthe Culuering and ſmaller Peeces once and * the 
the length ofthe Peece, and for cach of them, they muſt be one dyametre 
of the proper bore ofthe Peece in chickneſſe and in breadth, at the head of 
the Cariaze, it mult be 4 dyametres , atthe firſt bending 3, and ar the tayle, 
2 dyametres of the bore or heightof the Pecce, @ 

The Tranſemes areto bein breadth 1 Calibre, and4 of tht bore, and in 
thicknes one Calibre, except the 2ay/e rranſomes, & coyne, which muſt be 2 
Calibres broad, and 5 long,whereof * Calibre may beler with a mortis into 
the checks at each end,and it muſt haue a bar of irch paſſe through the mid(t 
therecf from ſide to fide, with a hole forthe Pintle of the Fore cariage tO 
enrer into; on cither fige ofthis tranſome there muſt paſſe an yron bolt from 
oneſide to the other , withan yron or roſe on each out ſide, to hold them 
firme together, | | 

Thenexr.T ranſom forwards is the Coywe Tranſom, which muſt be 4 Cali- 
bres in length, rhar is 3 Calibres betweene the Cheekes, and ; ofa Calibre, ler 
in ateachend into the cheeke, vpon this the breech of the Peece is to reſt 
his bed and coynes. | | 

The next forwards is calledthe bed Tranſom, becauſe the fore-part of the 
bed reſterh thereupon, and the backer part of ir reſteth vpon the coyne 
tranſom This is alſo 4 Calibres in length , but; Calibre at each end is like- 
wiſe let into the cheeke necre to the Axtree, ſo 3 whole Calibres thereof 


- will bele diſcouered betweene the checkes. 


The formolt is called the head T ranſom or fore-T ranſom, which'is 3 Cali- 
bres, and ; in length, with at each end alfolet into the checke, and ſo lea- 
ueth 2-Calibres, and 4 diſcovered betweene the ſides. 

Through each of theſe 77a»ſoms there mult paſſe an yron bolt(at the leaſt, 
forthe greater {orc of Peeces)from fide to fide; By meanes cf theſe 4 Tran- 
ſomes all the Cariage is locked faſt, as intoone entire body, and is plated and 
bound ſtrong'y with yron, that the ioynts open not with the vehemencie of 
the reverſe. And thus isthe Ceriage in his perfeRion, ſothat if it were armed 
with his Axtree and Wheeles, the Peece might be thereon mounted, and 
ready to doe ſcruice. 
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Cnaye. LX, 


Of the Wheeles and Axtree for ( ariages 
for Ordnance. 


= 2 He 'heeles ſhould bee in height about 5 the length of 
the Peece,but inthat conſideration muſt be had of the 
= \&, height of the Parapet where they are to ſerue, And for 
PA the Saker, Falcon, and ſmaller Gunnes , the height of 
<A, \ their Wheeles muſt needes exceede that proportion, 
S= namely by :. for the Saker and Minion.and by = for the 
L< Falcon and Falconetr,and by 1 quarter for the baſe. The 

a Fellowes or Circles of Timber-worke, muſt bee in 

length 4 dyametres :z of the bore, whereof there muſt bee 6 to make the 


ia thickneſſe ; For the greater Peeces, they arc to be ſhod with yron {t;akes, 
graſped andnayled with 2 or 3 Rankes of great head Nayles, as1nthc fig.;re 
19at gisrepreſented, 

The Naue or head is to be in thickneſſe 3 dyametres,and in length 4 and 
one halfe,armed witch Circles or Hoopes ot Iron, and faſtaed with {tayes of 
Iron, that they ſtirre not trom their places, nor goe round ypon the Timber 
of the Naue. The ſpoakes or Rayes are to be in length 3 dyametres, namely 
ſo that being let into the Naue one halfe , and intothe Fellowes one halfe, 
there may bee 2 dyamerres diſcouered bctweene the Naue and the Fel- 
lowcs. There muſt be x2 of theſe Spoakes ineacn wheele, cach one quarter 
of a dyametre ſquare. The Axtree muſt be 1 dyametres : in thicknes. The 
Armes thereot ſhall be in the thickeſt place one dyamerre, and at the ends 
thereof: ofa dyametre in thickneſſe. Andat the place where it pierceth the 
Lymbers or fides of the Cariage, it muſt be x and a quarter in breadth, and 
I Zin height, As by the figure 19 g may appeare, whetein allo the places 
wherethe Mottis for the Tranſomes, Axis, and Trunions, are marked with 
ABCDEF, 

And for further explanation of that which hath beene already ſaid, I will 
here ſer downe the particular proportions vſed therein forthe whole Culue- 
ring, wherein the meaſures for the reſt may the better be vnderſtood : Firſt, 
for the Calxering, the Cariage ſhall be once and a halfe of the length of the 
Peece,ſo thatifthePeece be 32 dyametres,the Cariage ſhal be 48 in length, 
and the Wheeles 11 dyametres high. The Naue 4 high and 5 in length,the 
Spoakes 4 beſides the one haltc ctin at each end. The Fellowes two. and. 
the Arming one, The Axis ſhall be in length 13 dyam: tres}, andat the cut- 
ting of the Cariage therewith to bee 2 in breadth, and 2 in thickneſfle, The 
Limbcr Planks or ſides of the Cariage muſt be 4 and a halfe, or 5 dyametres 
broad, one thicke, ai the Trunions 4 , and at the. Tayle 2 anda halfe; the 
reſt may be conceived in the former figure 19, made for the Cannon. 

Now to make the Cariage for the Demi-Cannon or Demy-Culuering, 
you may add to their former proportions io that inſtcad of one "ne 
; & 
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ler 2; beplaced, which proportion ſhould be conſtantly held inall the mea- 
ſures propounded. RCs . 

Thelike may be ſaid for the Saker and Minion, in ſteadof onetake3.,and 
for the Falcon for one take ?, and for the Baſe, 8c. in ſtead of 1 take *7. And 
ſo theſe meaſures being neceſſarily added, may ſuffice, as well for gracetull 
ſhew. as vſctullſeruice. 


" — —— 
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Cray, L XI. 


Of the makimg of Candlefticks and Blinds, and of great Sauſſons 
and little Sauſſons, and little Saucigdes, and of the in- 
uentor and ſeruice of them firſt vſed at Oſtend. 

For biding of Ordnance and men behind 


them, and to fill watered Dykes to ap- 
proach a Breach. 


GAR He Candleſticks are made in the forme deſcribed in the next 

t figure 15 at y, andare of ſuch height , as being cloathed with 

Blinds, of Canuas, Scdge, or ſuch like light things, they may 

* behind them couer and hide thoſe thatworke in the Trenches, or 

= & BE labour in Batteries, hauing the one Poynt or Piramis diſtant fro 

the ocner in ſuch ſort,that 202 3 Saucidges,or more,or Bauins,or- bundles of 

Sedge, may be placed betweene them one by another, but of what wood it 

ſhall be beſt, is not fit ro appoint, ſeeing that if it be good, and ſound, and 
light with all, to tranſport with them, ready cloathed from place to place. 

Theſe Candleſticks are very neceſſary to make Blinds of proofe, as were 
ſeene at the Siege of 0/tend in Buckuoy his Ramparts, where his double and 
great Saucedees were not alone able to couer the Fabrick. 

They may alſo ſerue inouertures of Trenches, or in paſſing ouer Dykes, as 
was practiſed at Rhinberg in the Spaniſh quarter. They being by experience 
found to be ({ingular good , eſpecially in myrie places, in which reueſting 
them with Faggots, and ſetting them accordingly, men may paſſe by with- 
out any danger. 

As for the B/:#d's, although their innentor be not knowne,it being an olde 
deuice, yetare they of fingularyſe, to couer for a while, and to hide our 
workes from the Enemies fights. They are repreſented in the next 15 figure 
alſoar &: For them certaine Stakes are pitched in the ground mans height, 
as biggeas a mans legge, in number, according to the diſtance, as the couer- 
ture thatis to.be made requireth. being placed 4 or 5 foote one diſtant from 
another, entcrlacing them with the longeſt bowes can be gotten, binding 
them cloſe together, By meanes whereof, in one halteday halfe a Champi- 
on may as it were be ſo couered,, andallthe Labourers therein hidden : As 
was experienced at Offend, andinthe Ifle of Bomwwe# : beſides, that they al- 
ſo ſerue very commodiouſly for couertures of Batteries, and very m—_ 

loully 
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Cy 


diouſly (for water- works) Sevcedges were firſt made ſmall, inuented by one 
Adrian Heranſon,one wel experienced in making of Dikes and walls,and ſuch 
defences againſt Water , who both made alſo Field Sauſedges , which are 
ſingular to-breake the violence of Rireames of Water, to ſtrengthen Dykes, 
make Walls, and other ſuch like buſineſſes. Aﬀcer which, one Chriſtopher 
Propergenius perceiuing, that many Savſedges ioyned faſt together, would 
makea great Sauſedgton, butto little profit , becauſe the exceſlive bigneſſe 
thcreot would not yeeld them meanesto moue ir, vntillthe Count de Buquoy 
diuided it, and thereof made 2 Saſedgeons better to be mannaged,whereupon 
they were afterwards vied to reueſt Candlefticks as wee ſaid before. They 
were firſt made 46 toote long, and 15 foordyamerre,but were after broughe 
to 23 foote long , and 12 foore eucr-filled within with earth, and if to finke 
with fenes, and indiuers places, as 3 at leaſt bound firmely rogether with 
yron Hoopes. and rowled to the places of vſe and ſeruice, or elſe withtwo 
Pylesor Anchors, Hawlers, and Blocks or Pullyes drawnethither by men 
behinde them, as in rhe ſaid 15 figure at « is repreſented to the eye 3. where- 
by an approach may bz much the more ſafely expedited, 


| ——— ——_——— 


Cuar. LEH 


How to plant Peeces of Ordnance in ſecret Batteries, andin double 
Batteries, ſo that they may not eaſily be diſmounted 
by ( ounter Batterings, 


F the Peeces appointed to make a Batterie, be planted 
ypon a plat-forme that deſcendeth behind, that in their 
reverſes they may goe vader the vawmure of the 7r0- 
nier, the Troniers being vaulted, as in the Caſlamattes 


they muſt by ſtreogth and by Tackles bee brought 
vp againe aboue the vawmure of the Trewer , and 
che ayme to bee readily taken before the Tromer be 
opened, and firegiuen immediatly after the inftantof opening it : So will 
they in their Reacrſes be againe got vader the vawmure, and bee free from 
diſmounting, ſo long as the Furac mouth & Vawmure is able to keepe front 
the ruine of Counter-batteris., | 

There isalſo a meanestoſaue Peeces from being diſmounted, namely by 
ſuch double defences as are repreſented inthe 22 figure 8, with ſuch Barile- 
ments Or Loopes as are there vaderneath repreſented, then onely obſeruing 
that they be of cquall wideneſſe, both betore and next the Peece, and to 
make them equally deepe enough, ſo as the right line that may diſcouer the 
Enemies Peecces, lye*right through cach Loope one, then ro foote more 
backward or forward, make ſuch another Batterie : As the ſaid figure will 
ſufficiently demonſtrate, ſo by thoſe two ſeuerall Loopes the Peeces will by 
2 7 ©) 


at the-i57 , and 158 figures of Marlsis is repreſented, 


_— Th e Pratt ſe of Ar tllerie. = 
— foſurely defended and hidden, that the Enemie ſhall very hardly diſcouer 


ct a nt Ur I Ir I IEEE I EI ee 


chem, much lefſe ſhoore ſopreciſely, asto diſmount them through both. 


p" w_ 


"Cnay. LXI1.. 
Fw to plant Ordnance, Whereas the Rampart is tos ſhallow 


for their Renerſe, and Where earth 
we is wanting, 


: aa 0raſmuch as ſach neccſiries may often happev, it will 
ITY not bee amiſle to ſhew how to ſupply the ſame when 
Bile) necde ſhall be : Firſt, for cach Peece take 6 Trees, high 
#4, cnouph, ſtrong, and ſtraight ; if 6be not ſufficient, take 
$4. 9or more for cach Peece, which driuen-deepe enough 
intothe ground to hold them firme, and making each 
S/& of them ſirong to carrie their burthens with Braces, 
| Ioyces and Plankes, making thereon a Plat-forme 20 
foote long, and of ſufficient breadth., that the Pceces may both be manna- 
ged thereon, and alſoplay andreuerſe freely , remembriog that thereon a 
Peece will more reuerſe vpon this being leuell, then vpon a Plat-forme that 
riſeth behinde, and will therefore withour ſufficient roome and care, endan- 
ger the Peceeby her falling from aloftto theground. 


| ——————___———— 


Cray. LX INI. 


| How tomake a Battery with Peeces enterred. 


E His manner of Batterie hath long beene vſed both in wand 5g 
$Þ 2ungarie, whereof the delineation following is a fuficient ulltt- 
& ſtration, yer a word or two thereof : Firſt, youmay marke'out 

WEE 15 much place vpon the fide of fome Hill or Movnt neere, and 
raiſed of ſufficient height, as will fuffice roreceiue your Ordnance, ſothat 
they may cach ſtand 20 foore diſtant from one another. ' And then by the 
ayde of Pyoners & other Workmen,make a Dyke deepe 11 foot,defenſible ſuf- 
ficiently,beit forwards,artificially,or naturally,by rhicknes, frem the bank 
or out-fide of the hill,co the infide thereof, and fo broad, as that people may 
paſſe behind the Ordnance, when they have reuerfed, And when you have 
made Plat-formes, open  roxiers or Loopes through the earth of the fide 
ofthe hill, fo high, broad, and deepe, as you would haue them, which is a 
way ſo ſure, that the Towne walls cannot any way hinder youthercin,eſpe- 
cially if it be ina naturall firme mould of £a7th, if the blowing of the Pee. 
ces cauſe any of the earth within the Truxier to fall , along Colerake will 
ſoone draw ont the ſame, and you may alfoline it with Warlings, 
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The Prattiſe of Artilerie. 


Cray. L XV. 


- How wanting all other meanes, to make a Batterie 


by Woolſackes. 


Here none other but grauelly earthis tobe had, thereto 
[S avoyde the ſhotrering, that the Enemies Ordnance may 
\ make by the ſtones, to endanger the Camp, Woollacks, 
may make the Sholders and Trowters in ſuch manner as 
this figure 11 is repreſented. This is no new inuention, 
for it hath long beene vſed by divers Nations ; now it 
9 were neceſſary that theſe Sacks were 15 feote long, and 
. © ” footethick: Andtoreſiſt the Cannon, there ſhould 
be three in breadth to make the Shoulders or Parapetrs of the T rewiers , and 
forthe Demy-Cannon 2 and a halfe: And itis ro bee-vnderſtood, that the 
two outmoſt ofthe three Sacks, muſt be ſomewhat ſhorterthen that within, 
ro giue ſufficient overture for the Tr9vters without, that the blowing of the 
Pecces endamagethem not, vpon the ſaid ouerture 1 or 2Woolſacks ſhould 
alſo be laydeto ſerue in place of Blinds, for the traverfing and mannaging 
them the more ſafely : if by chance the Sacks doe any where takefire,there 
muſtbe water andearth ready to quench the ſame, and to faſten theſe Wool- 
ſacks, they muſt be Pyled with Pyles driven into ground, all firmely bound 
rogerher. Alſo ifother Ordnance then the Canon or Demir, there mult be 
as many more Sackesof Wooll for ſhoulder defences, as thar all the Pee- 
= may bee well covered : as the vndermoſt of the 11 figure next-mani- 
feſteth. 


CrnAyP. LXVI. 


How to place great Ordnance, both to diſmount the Enemies 
Artillerie, as alſo how to make a Batterie an the 
Curtin of the Place, and when. 


Peeces asdoe lye high on the walls, arc in lefle danger, 
E and have more aduantage then ſuch asare alowe inthe 
V- J Champion plane, becauſe thoſe aloft mayrmore eaſily 

| & | diſcouer thoſe alowe thenrhe contrary. Yetit is found 
2) TL otherwiſe by experience, as in the 9 figureis ſeen, wher 
BS&Sg the Pceccsalowe, playing alwayes vader the Pecces, 

_ aloft, doeand may well cmbouch them, or elfe norfaile 

ro cloy their Plat-formes, or beate their Cariages Wheeles:and Axeltrees, 
apd ſo conſequently makethem vnſcruiceable, beſicesthat ifthey rake them 
T 3  vnder- 
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The Prattiſe of Artillerie. ” 


ynderneath, they often diſmount thoſe aloft, whereas thoſe aloft cannot 
diſmount thoſe alow, for if a Shott ſhould light vpon the ypper part of the 
Merrall of a Peece lying vnder it, it will but glance away with little danger 
of diſmounting, whereas if a Shotr light vnder a Peece from alow, iceither 
dangercth thediſmountingthereof, or elſe the tearing of ſome parr of her 
'Cariage or Wheeles, 

Now for that the charge of making Batteries is great, it requireth good 
husbandry ſhould be therein vſed, and the coſtnot vainely ſpent, for there- 
by will acrew encouragement tothe Enemie, and diſcouragement to the 
party, Beſides, therein the Scyte and poſition of the placebeſieged, isto be 
well conſidered before ircan bereſolued, which is the beſt way, either to 
beleaguer or-place the Battery thereunto : Fora Place may be aflaulted 
in oneplace; andyct battered in another, and ſometimes the Batreries are to 
be made vpor the poynt of the Bulwarkes, and ſometimes vpon the Cur- 
tins; ever ayming ar victory, the cnd of the enterprize vndertaken, To bat- 
tera placewell manned, as Forts and Caſtles , at the Bulwarks and Cauale- 
riaesis bcſt, being places of defence : But in a Towne hauing cloyed their 
Caſſamats anddefences, the Curtin is fitteſt to be battered, becauſe it re. 
quireth more entrenchment, and is of leſſe force in the Terraplenes thereof. 


bray were battered vpon the. Curtins, and ſo each gotten, wherein the 
beſt oportunity , and way isto be taken, to obtaine the deſeigne, And for 
battering a placeypon the Curtin, 18 Peeces will be neceſlary, namely 8 
Cannon, 6 Culuerings, and 4 Demy-Culuerings, placed as inthe figure g 
E at «is ſhewed , wherein the 8 Cannon playing at right angles, they are to 
; | ſhake andbarter, by reaſon of the waight of their Shot, the,Culucring play 
. trauerſly , and to.curout that which rhe Cannons haue battered, and the 
Demy-Culueringsto play vponthe Flankers and defences, as alfo to hinder 
the Sallyes of the beſieged, and diſcouer and diſmount their Ordnance. The 
diſtance that a Battery Br either ſhould be made, ought not to be aboue 120 
paces, or r50atthe moſt, or at 80 or go paces if poſſible, the leſle the bet- 
rer, yeathough ir were at the edge of the Dyke, for the neerer they are, the 
oreater are their forces : ſo asthe Ordnance may be couerr, that the Gun- 
ners and Matrofles may be without danger of Musket ſhort, which is beſt at 
80 or 100 paces, if you may conueniently approach ſo neere. 
Take this by the way into remembrance for a note : That a Cannon at 
120 paces, will pierce a wall or Rampart meanely ſetled 15 or 16 foote, and 
being well ſetled onely 10 or 12 foote, but in cloſe ſandy ground 20 0r 24. 
footedeepe.; And that a Cannon may being well fortified,and duly and dil- 
crectly mannaged, be diſcharged 100 times in one day. 
Notealſo thata Cannon with one ſhot made well and orderly,will ruine 
more then 100 Hods of earth can repaire :. For one man can carie but 100 
Hodsof carth inan houre, the diſtance of x30 ſteps, or notmuch more. 
Further, you may note that 1000 Shott ſucciatly made out of 10 Can- 
nens, will ruine more then 1500 Shot can doe, being made out of 5 Can- 
nen.: Andleſſe can the Encemie repaire the firſt, then the laſt : For a Cannon 
Shot made euery cight parc of an houreat 100 paces diſtance , will make as 
much ruine as 12 men, cat keepe in repaire. . | 


But 


Graueand Traniont were battered vpon the Bulwarkes , and Cort and Cam- 
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* , Butif 2 Cannons be well imployed in a Battery together the 96 Shott, 


that they. may makein one houre, will ruine farre more then 144 men can 
 keepe in repaire, TELE | 

S For'14 Cannons will ruine more then 12 and 16 more, then {14 ſpend- 

ing, butchelike quantity of Powder and Shot. Therefore Ramparts ought 

to beaugmented in thickneſſe , according to rhe Batteries made, but not in 

proportion,becauſeche inner part of a Rampart ſiifferethnot ſo much, nor is 

' it ſocafily ruined, as the fore-part thereof may be. 
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Cnae, LXVII. 


How and when to make a Battery vponthe peynt of a Bulwarke, 
and of the defences to be made therein. 


' Henand where the Curtins are ſhort and cloſe, the Battery 
isto bee made ypon the point ofthe Bulwarke and Canale- 
r7i14es: Butthen it requireth as many or rather more Ord- 
nance then before for the Battery of the Crt; was ap- 
pointed. The 8 Cannonto beat about the point ofthe Bul. 
warke, the fixe Culuering trauerſing more at right angles 
with the Front thereof,and the foure or fixe Demy-culuerings to play vpon 
the Caſſamats, on each ſide 2 or 3, and they are alſo to attend other occaſl- 
ons that ſhall happen, as.bath already beene ſaid, and as the figure 12 at a re- 
preſemerh together, with ſuch retrenchments and defences, as the beſieged 
may or ſhould make; being forced , of which there is no danger when the 
Battery is made inthe Curtin , whercin the Breach being once made, it 
may bee more eaftly forced without any other dangers rhen thoſe of the 


" 
- _ ——_— 


Bulwarkes and Caſſamats, which are not onely farre off, but alſoto bee 


cloyed ordjiſmounted aforc-hand, orelſe they are oppoſed and encountred 
with the Demy-culuerings, and other Peeces placed on the brinke of the 
Dyke ,eſpecially where neceflity will vrge , or occafionrequire, whereas in 
the Curtins, there can hardly any ſuch retrenchments bce made , as inthe 
Necks of Bulwarks,where with halfe Moones,in the neck thereof,they may 
make new refiſtances with a tew men, the Bulwarke being Myned, andthe 
Towne imagined to.be gained, yea when fire ſhall bee giuento the Trayne, 
which may be perchance preuented allo by countermynes , which cannor 
be ſo direlydireed 6nthebreach ofa Curtin, as en the Bulwarke whoſe 


neckeis narrow, and may ſoone bedefended, and retrenched with leſle la-. 


bour, time, and forcc,and c-uſe the aſſaylants to preſent more men in dan. 
ger of blowing them vp by the Enemies Mynes. 


CHAP, 


- 
— ——— 
—_— 
_—— 


CEPT "> ogy one — 
pz "Ra. WW 4 
MY III To 
PEI—_ ww et. res G - 
w 6 _ —_—_ 
eo EIS _—_—_———_ 
w _ 
i LE 5 Ou th * i 
= <> cu 
ACA Or SOD wo. _ p 
m a <ees 


-” 
#0. 
_ CT 
4 


-” 
_—_— — — — — 


$6 Abs earn 


I" 


"The Prattiſe of Artillerie, 


Cruar., LXVIIL 


How the Ordnance are to be placed at the houre of ioyning of two 
Armies, to off:nd the Enemie moſt. | 


== His is apoynt hard to be handled by methat haue not ſeene 
S=I) wary Armics mcete; but finding ſcuerall opinions delivered 
HE ty others, lhaue thor:ght fir to1ccite them, & deliver what 
Yall ro meſecmes moſt reaſonable,leauing each to chule either of 
" bat them, or any other way as to him ſhall ſeeme moſt ficting, 
Some ſay that the Field Peeces ſhould be placed inthe Frone 
of the Bands, and ſome that they ſhould be placeq troucifly two and two,or 
three and threetogerther, on the {ides or flankes in the torme of the Muska- 
tiers, couered with the wingsof the Horſemen, But it ſeemes to mee moſt 
expedient, that certaine Peeces ſhould be placed in ti:e Front , which may 
endomage the Enemie onall ſides, ſeekingalwayes the places of moſt aduan- 
tage, without danger of looſing any of their Ordnance, and certaine Pecces 
alſo to be placed in the Flanke, ſome to ſhoore forth-right, and ſome a Tra- 
uers,cach 3, from other diſtance 50 or 100 paces. And th-n there is no more 
danger bur in the ioyning to withdraw the Ordnance , that our Ordnance 
hurtnot our owne bands: And that they be alwayes ready to be Traverſed, 
and retreated, as need ſhall requi:c,which may much conduce to victory : 
But it will ſeldame happen, thar ma Bateailethere be ſuch places ſocommo. 
dious to be found as were to be wiſhed, tor that moſt commonly we ſhall be 
conſtrayned to contorme our ſelurs, according to the preſent occaſions, as 
woods. hills, and other vaeuen places, for which noother rule can begiuen, 
but with great iudgementto ſeeke how to get the aduantage of the Encmie, 
without being offended by Sunne , winde, orduſt, and ſuch like, which 
though they may be thought to be ſmall things, yet they will bee therein 
foundto be of great importance, Butl cannot be of their opinion to haue 
all the Peeceson the fides to be beſt, for {o the Squadrons meeting , ours 
+ ſhall be more off:nded thereby then the Enemies , belides,that thereby this 
preat danger will ariſe, that when the wings of our Horſemen would be wil- 

ing to aduance ſpeedily, they will be greatly troubled with thoſe Peeces fo 
ſhot out of the ſlides : wherefore the Generall, or Maſter ofthe Ordnance, 
or his Lieutenant, conſidering theſe things, muſt giue direQions how the 
Ordnance ſhall be lodged, cither all in Front, all in Flanke, or ſome inboth., 
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Cruae, LXIX; 


Flow to fill vp a wet Dyke, whereby to approach 
the Breach made. 


E Auing already ſhewed how a Battery may in divers ſorts bee 
made, and alſo howto make the Breaches ſufficient for encery, 
we will now ſhew likewiſe, if rhe Dyke ſhould be deepe,. and full 
exc of water or mud (that the Souldiers are rhereby hindered) how 
the ſame m1?y beſt be filled vp. Wherefore, although there be many wayes 
ro performe the ſame . yet this in my iudgement is the beſt; namely, that 
when a ſufficient Breach is once made, thar then the Approaches be alſo im- 
mediarly made vnder the couertures of rhe Trexches , euen vnto the edge of 
the Dyke, and rhen with Faggots, and earth, or Seufedges, (whereof we baue 
fofficiencly ſpoken already) to fill it yp, hauing rhe benefir of the ruines that 
the Cannoxshaue made of the wall, and Faggots, and Sauſedges which can- 
not be wanting, whereas cither Gardens, Trees, or Woodsareneerc hand. 
Orellſe if great Trees be throwne into the Dyke , if they ſwimme, being of 
Firreor dry light wood they will, then Plankes layd vpon them (the Dyke 
being exceffiue deepe) and on each fide of ſuch Floars, blinds beiog raiſcdeo 
hiderhe Pafſengers from fighr ofthe Flanker, they may thereby paſſe to the 
foorc of the Breach, cuenas by a Bridge - But oner aſmall Riuer or narrow 
te a Bridge may be made ouer vpon a Boates,as inthe 17 figure ar # is re- 
preſented. Butbeing firſt well informed ofthe quality of the Dyke, wherher 
it be of ſtanding or running water : Tf ir be ſtanding water , then a dozen 
of light Float Bridges will helpe well;if there be any ſcarpe onthe other fide, 
or ele tliey are worth nothing : Bur in ſted of thera Floats being made with 
two Fir poles or light wood ſtrait about 15 or 2ofoor long, about therhick» 
nes of a mans legpe or rhigh,vp6 which two ſides may be nailed crofſe-wiſe 
ledges or boords of wood, about 3 foote long all along ypon rhem. And ſo 
rhefe may each ofthem be caried by 6 men; namely 4 at the two ends, and 2 
at the mid ſides, as a corpſe is vſually borne tobe buried. Andart both the 
ends of thoſe two fides, there muſt ropes be faftned, by which heſe floating 
. bridges ſhall b» lanched,anddrawne from one fide of the Dyke to the orher, 
foure or fixe Souldiers being gerten vpod ir, refting chem vpon their Pykes, 
whichbeinglanded and paſſedouer : rhe Souldiers on the other {ide may 
draw, bake the Floatby the ropes at the end next them, -and then 4 or fixe 
more may get ypon the ſame, and the Souldiers already landed, may draw 
rkem ouer by the ropes at their end, and fo helping one agother fromſidero 
fide, many men ina little ſpace of rime will betranfported over. Andwhen 
as there are a competent numbergotten,or the Floats drawne vp,may ſcrue 
for ſcaling Ladders , or to mount the Breach the better by. Bur if for the 
walls thcſe Ladders or Floats be too ſhort, there may ar one end of cach 
fide be two loopes of Iron faſtned, and ſo firmely fitted, that therwo other 
ends of another Float or Ladder may fitly enterthereinto, and ſo two or 
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moe ſhall make one Ladder, vntill they be found of ſufficient length. And 
| Laſtly, we will remember you of Ladders, of Cords,or Ropes,with wooden 
ſteps like entering, Poope Ladders in Shippes, having an yron Grapnellco 
throw oucr the wall, to hold faſt on the Vawnure or Paraper. 


—_——_———_— —_—_ "I" 


Craye. LXX, 
Of the Gunners ſeruice in generall. 


7 Ow foraſmuch as Ordnance are Engins of force,reaſon, 
Ps waight, and meaſure : and rhe Gunners men exerci- 
&fs) ſedandexperiencedin them, and their apurtenances in 

\[I>q making plat formes, with defences, 7 ronters, Gabbions, 
vil F@! Jt Loopes, Parapets of carth, and Faggots about 23 or 24. 
D| RJ & foote high. of Faggots 2 foote high, of earth bed vpon 
FESA 2325 bed vnto cleauen foote high, and after z foote of Ter- 


the Canzonit be 3 foote wide in the Barb within, and 12 foote wide with- 
out, the lower part thereof to deſcend ſcarpwilſe, the better to diſcouer the 
Enemies auenewes, and offend them the more freely, for auoyding the 
blaſt, and ſmoake, and ruine, it would elſe make : For the Culzerings 2 foote 
and a balfe within, and 9 foote without will ſuffice , and for lefle Peeces, 
lefſe meaſures. 1Ifthe Battery be to-be made with Gebbions,they being filled 
with earth without ſtones, moyſtened and rammed 7 foote a peece in dya- 
metre, 3 rankes betweene each 2 peeces, if the place will permit, or 2 atthe 
lea}, and 3 rowes alſo one before another, ſetting one betweene two, ſo if 
the firſt ranke haue 3,rhe ſecond will haue 2, and the third one: But it will be 
hard to makea ſafe Bartery with Gabbisns, Caruon,or Culuering proofe : And 
each plat-forme is to haue 3o foore tor the reverſe ofthe Cannon, and 27 
foote for the Demy-Cannon, he ought to ſcethat it bee levelled, or rifing 
x foote for 20 backwards; the berter to ſtay the reuerſe & facillite, the bring- 
ing the Peecebcing loaded tothe Loope : He oughtto ſearch and examine 
the goodnes of the Peeces, their Ladles, Rammers, Spunges, and Tampions, 
firneſle, and roundneſle of the Shot, force and goodnefſe of the Powder and 
Match: And td ce all fired accordingly and to place the Powder couertly, 
hid ſafe from the fireof his owne,as alſo of the Enemies Ordnance, To ſeethe 


Gunners take their marks towardsthe vnder part,giuing each vnder Gunner 
his charge. | 

In Plat- formes,rhe firſt plank next the Barbe ſhould be 9g foot long:the ſe- 
cond 9 anda halfe; the third r0,8c. euery planke encreaſing halfe a foote,to 
ſpread for the Reuerſe, as may be ſcene at the firſt figure at 8, | 


"® raplene, to raiſe the Troniers and Loepes, ſothat for 


Cna?r, 
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Cnae, LXXI, 


Of the di ferences of our Englifþ meaſures in Feete and Inches, from 
che Meaſures of other Nations. And alſo of thedifference 
of pounds and hundreds. 


I £27 41 -moſt all Countries agree in this, that 14 inches make a 


foote, bur the length of their ſeuerall inches doe common. 
@ > ly:ſo much differ from one another , as whatſoever they 

WAYS) {peake or write of Meaſures in feeteand inches, muſt not 
>\ 4 without reducement bee vnderſtood, to agree with out 
Engliſh foote and inch of Aſſizc,as the diſcourſe and Table 
following will make plaine, whereby it will appeare how little Forraigne 
tranſlations, withour diligent and exact reduction, when they diſcourſe of 
paces, yards, feete, inches, orother meaſures, write they neuer ſo well and 
truly of their owne, can auaile vs. h 

For three inches at Yiennis 3 and * of our Enghſb inches. 

And 3 inches at Yenice containeth 36 of Engliſb inches, Ef 

Two Grecian inches is'3 Engliſh ,, theyhauing 8 inches in our foote,, ſo 
their foote is equall with the Engiiſbfopte of Aſſize, CON ot Oe OG 

\The foote in Bavaria wanteth:+ of oxir inch of the Eng/iſhfoote,. * . 

The foote of 4»tweype is ,;, of our inch, ſhorter then the Engliſh foote, 

The foote of Ferarais 15 ,3 of out Engliſh inches, 

The French foote de Roy is one foote and ,; of an inch Exgi;ſh, 
* The T«ſcan Braſe is 23 Englifhinches. | 

The Florentive Braſe is 22 and a halſe of Exglifb inches. 

The Breſ5ian Braſe is 17 ; of Englifh inches, 

The Cane of Naples make 20 Engliſh inches, 

The Cann of Rowe make 22 Engliſhinches, 

The Min Braſe make 23 Engliſh inches, 

The Lorajgve foote is 11 ; of our Engliſh inches: _ _. CO TISTY 

Whereby each man may iudge how much confuſion would haue growne 
to the Reader, that ſhould haue read a French, 11alian, German, Or Spaniſh 
Author; and hadno meanes to vnderftand . that there were any difference 
in length ofthe Meaſures of one ſame name. And: the like may be ſaid of 
the waighrs vſed of ſcucrall Nations, which with the former of Meaſures, 
would not onely haue a double error, dangerous for practiſe, bur alſocon- 
foundedrhc Readers that ſuſpeRed no ſuch thing. | 

Thepound Troy being about 1ounce anda balfe Jighter then the pound 
Averdepoyze, yetthe ounce Troy being heavier then the ounce Auerde- 
poyze, becauſe Troy hath bur 12 ounces, whereas Aucrdepoy ze hath 16 
ounces inrhe pound. The Kintall of Biſcay 150.4,1s but 124 /. Enghfh, And 
the great Kinrall of Portingall 128 1, Engliſb,the leſſer Kintall is i 12/:Bagliſhs 

Thethundred ſubcill or {mall hundred, is 100 {. | is 3a 

T he great hundred i8 1124, 
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One pound Troy waight is 13 ounces 4 d. waight, 19 gr. Of a graincof 
the Hauerdepoyze waight. By theſe are all their Ordnance and Munition 
waighed : Bur in ſeuerall Countries they differ, as you may ſce in M. Records 
booke of Arithmatick, called 7 be Ground of Arts,whereby the Reader may 
iudge how neceſſary theſe differences are ro be knowne, and that reduction 
ſhould beduly made leaſt confuſion follow. | 


— —— —_— 


G Cuae. LXXII. 


Of the making of Salpeter, whether it be 
| Naturallor Artificial. 


\D 24 Alperreis abody of Ayre, transformed into Earth, apt 
a», by Moyſturero be diflolued, and by Fire to be reſolued 

L/®% © vato his firſt tate Ayre;being an Ayric ſubſtance,fixed 
> in dry Earth, diſſolued by Water, and concoced by 
S4 Heat intoa ſolid ſubſtance, and accepted the rich Mine 
p & of Princes indthis Warlike Age, and by Philoſophers 
| R accounted a quyinteſſence of Qualities, participating of 
| all, and yet fingply no one of them : For being ſharpe 
and falr, in Taſte hote and dry, it enioyeth thequality of Fire, and being alſo 
hore and moyſt, eaſily diſfolued into Warer,and by fire teſolued into Ayre, 
appeareth to be Ayre irſelfe: And being white and cleare cooleth warme 
Wine in hote weather, being diſlolued, atd a veſlell therewith pur therein, 
it approachetrh neere Warer, colde and moyſt : Ana being, it will bruſe,and 
be brought, or bemolten intoa hard ſtone * it is alſo colde and dry ot: the 
quality of the Earth , cnioying all the qualitics, and aconuertibleto all the 
Elements.It ſo becommeth asrhey ſay a quiniaeſſentia.Solperre is of two ſorts 
namely, Artificiall and Naturall. The Naturall Salpetre is that whichgro- 
weth in continued Mynes of the Earth, or ypon Rockes, or'in Vaults;,; on 
Walls, and by Natures worke becommethperfe& Salpetre, whereof the 
ſtore is to ſmall roodepend vpon. The Artificiall Salperre (though naturally 
prowing) alfo requirerhthe helpe. of Art to bring it into trueand perfect 
Preve ;-andis toond in ſo many places, asin Loame-Floores, Mud-walls, 
Sellers, Dove: coares, Stales, Srables,and ſuch like places; whereas the rayne 
cannot come todiſfolue;; northe Some to difſolue the Ayre, ſubſtance, fix- 
ing and growing therein, that with labour and induſtry.with Arts helpe, to 
cauſe aboundant procreation, ſufficient ſtore may be provided, and Artifi- 
cially made thereby-in'this manner. Firſt, for choyſe of the Earth for finding, 
ir whether ſuffi: ient quantity of Perre be therein or not , @Dſcrue this, Pare 
the Floores, and digge 3 or 4 inches deepe-therein + if you finde the Earth 
folfof white ard yellow ſpecks,and that hauiog put alittle thereof ypon the 
ropof your tongue: Kit yeeld an Ayric biting, or ſharpe tindge thercon, 
. the Earth is good, and willbe rich, and yceld ſtore, according to the more 
biting or tindging taſte thereof, Then digge that Floore ſo deepe , ” pow 
ade 


tx 
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findethe Earth to be good, which in ſome places will bea yard,andinothers 


- not a foore deepe,, vnderthe ypper Floore makethe Earth ſomewhat ſmall ; 


Andput it into halfe Tubs looſe, having a Taphole in the bottome of cach, 
which ſtop with a ſtaffe and couer, with a wiſpe, that the Earth runnenor 
out, when the 11quor drayneth. Then fiil the aid halfe Tubbs with water a 
handfull higher then the Earth.and ſo letit ſtand in ſoke 24 houres, and then 
draw ou: the ſtaffc or pegge a little, thar the water may drop and drayne 
ourthcreby into another halfe 1 ub that muſt be ſer vnder it of purpoſe to re- 
Cc: te the1.quor, which Liquor keepe, and lay the Earth vpon the Floore, 
w-1ich in (ix or ſeauen yeares will againe breed as much more Petre therein, 
a: in ſome floores, eſpecially with helpe, in farre leſſe ſpace, When you 
haue coll» & dalufficientquantity of ſuch Salpetre liquor (vnlcſſe you haue 


| Motherliq or) you mult of ſome of ir make the Mothers thus, boyle your 


Saipetieliquor in a Caldron, and ſcumme it (which ſcummereſerve) vntill 
thc 11quor being proucd with a knife, be found ready ro congeale; then take 
oft. oc elſe put 8 or 9 times as much Salperreliquor thereunto, and hauin 

made the {cum riſc, and taken itoff, pgs it, let it boylea fret, varill 
11cliquorbe 2gaine able tocongeale : which if it prooue too tender, itis a 
gn: itis 0: boyled enough, and if it betoo hard, then that it is burnt roo 
much . and muſt forthe firſt be more boyled, and for the latter recouered 
with mo1eSalpetre liquor,and renew the Worke : but being found indiffe. 
;--7]y betveene both, rake it from the fire,and pur itinto halfe Tubs,where- 


1.g00d wood aſhes are placed vpon alaying of Strawe vpon faggor. ſtick, or | 


i athes10the battome thereof, and ler the liquor drayne through the ſame 
21.4 pur if into coolers, or braſle ſhallow pannes tocongeale, and ler it Rand 
a coole raome, where in two or 3 dayes it will ſhoote our like ycefickles, 
a! xcepe that for Roch Petre, and the liquor that will not congeale, keepe 
1-1 Morhcrs, to worke a new for more as before. And this is the order to 
ma+e Artificiall Salpetre : And the ſcummethar roſe in the boyling,mixed 
wth water, and ſprinkled vpon Floorcs, will exceedingly procreate Sal- 
p<tic in thoit. time. 


To col,ft Salpetre that naturally breedes on Walls, on Canes, iu 
tre Ground, 0r in V awults. 


G \ther the P-tre rogether,and adde thereto 3 of quick Lyme and afhes, 
ad puttbem oro halfe Tub with a hole, to.drayne out water, then 


put an warmed water, and let it ſo ſtand, votill the Petre be diffolued ; then - 


| rirdrayncqutarthehaleby little and little, and filcre it if neede bee, ifir 
cane notclearecnough.: andthen boyle it yarill it will congeale as afore- 
{azd. 203-146 Ee i 

"Ine | Ki To Refine Salpette wet, | ; 
F Aker whatquantiry of Salperre you pleaſe, and purrhe ſame intoa cleane 
& Caidron and pur thereto a little faire water, and boyle them together 
varill ic raiſe rhe:icumme, which take off and keepe, and let it congeale and 
ſhoote 1ncoolers, as at firſt it did , and what remaines, boylc againe with 
morc clcare water vatillitcongeale. 
| IP V 3 To 
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To know if Salpetre be well refined. 
Ake of it, lay.it 0n a boord, and puta coaleto it, ifirraiſe an Azure 
ſcum, it is yet greafie; if it leaue pearles, it is yetearthie : Butifirburne 
into theboord, and leauc nothing but a blacke colour, and riſe with a long 
flamed ventoffty and exhalation, it is well refined. ; 


Of Gunpowder, and to make the uſual ſorts thereof. #2 
| twp as Powder is the Baſe and foundation of all Fire-Engins, there- 
fore I will ſhew his preparations. There are ordinarily three ſorts of 
Powder made, whereof one feraes for Birding and Fowling, wbich is quick. 
eſt, being 7 or 8 of Petre,for one of coale and of Brimftone : The ſecond for 
Muskets and Piſtolls, called fine Powder, which is 5 or 6 of Petre for one of 
Coale and one of Brimſtone. The third,called Ordnatice Pawder, is of 4 or 
5 of Perre for one of Coale and ſulpher : But for ſcrvice, there is but two 
namely, Ordnance Powder, and fine Powder.” There are infinire receipts 
for making of Powder, but moſt Stares haue enioyned a certaine proportion 
amongſt themſelues , although much different one from another : where- 
foreno certainty can bee herein generally concluded; but curry man muſt 
practiſe for his experience 2 onely a word or two I will ſay thereof, namely, 
that before the Receipr aſſigned be compounded, ir is requiſite for making 
of good Powder, to refine thePerre, to purge the Sulpher , and tochuſe 
good coales, made either of Hazle, Alder, Willow;or Birch, Wood with- 
out Barke or Knottrs therein being well burned. And then towarke choſe 
three Materialls well together : for therein confiſteth a greater difference 
of force, by the difference in working of them, then is credible withour ex- 
perience, Iris to be wrought together by a Horfe-Mill, or Watcr-Mill, or 
ina Mortar with Peſtles, the Matcrialls kept moyſt. 
Kea ©, The Compoſitions of Corne- Powder, 
F | 29-4 pound of Salpetre, one pound of Coales , and one pound-of Brim- 
ſtone, five pound of Salpetre very well refined, as afore is ſhewed, 1 /. of 
Willow,or Alder Coales wel burned arid of Sulpher wellporgtd 72 ounces: 
Or of fixc /. of Salpetre, Sulpher and Coale of each one /. Or of Salperre 7 /. 
Sulpher prepared with Quickfiluer,as wee haue alſo ſhewed befoxe,: Or 
Floores of Snlpher one pound, 8 coalesof Hazle halfe a7: Or if you mipgle 
as much quick Lyme in powder 2s Sulpher, you fa rnke powder that the 
moyſture ſhall not impeach raking of fite. Now ſeeitigthar it will beto lircle 
purpoſeto ſhew the Compoſitions, voleſſewe I Si the'tmanner of ma- 
king thereof, which though the varierics both if conipofing in taking are 
many,tending all toone ſame end, we will therefore ſhew one reaſonable 
way for ſmall quantity. Firft, pur your Compoſition intoa braſen Morter, 
or of wood withabraſſe bottome And rake alſo a brafſe peſfe,, and bearit 
ſo well together for the ſpace of ſixe, ſeauen, or eight houtes;rhat'in curting 
the ſame with a knife, there can none of theWarerialls be diſcerned a 
part, but gl well incorporated into oriC body, alwayes moyſtning the ſame 
_ with alittle cleare water, ſtrong Vinegar, or Aqua-vitz; ſo tauch thatthe 
coales duſt not, and ſo little, that the compoſition in working become not 
paſte. 
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paſte, Bur if you would haue your powder very ſubtill, moyſten the ſame 
with the diſtilled water of the outer rynes of Oranges, and let your ſulpher 
be clezre.Sulpher vine which inthe melting had; of Quickſiluer put therein, 
and incorporated, finely beaten, and ſcarced with coales, quenched with 
cleare water, wherein quickelyme hath beeneflaked, andeither letit Rand 
to cleare,or el{ebe filtered; andthis moyſtoing will make the cornesthere- 
of become hard, and not yeeld ro moyſture ſodainly. Aﬀer the compoſiti- 
on is thus well beaten and wrought together (the more the better) takea 
Syue with a Velome;or Parchmenr,or Leather botrome,madefull ofholes, 
ofthe bigneſſe you deſire your cornes, and put the Receipt or compoſition 
therein, with 2 or 3 ſhort Rowlers, alittle moyſtening it , that the pouſier 
or duſtrhereot flye nozaway. And fitting them vpona long Rowler, ouer 
a halfe Tub, ſo willthe ſhort Rowlers driving the compoſition throughthe 
holes, make the cornescome out round yet of ſeuerallſyzes, which to bring 
ro haue all the cornes of one bignefle, you muſt paſſe through ſeuerall lives, 
as they vie to ſyze Hayleſhort : So ſhall your Cornes of euery ſyze bee 
equall. And looke whar in ſearcing and duſting refts vacorned:, muſt bee 
ſep: rated from the reſt, and new moyſined and beaten, and then againe 
ſifted as before, whereof ſome duſt called Poſter, will ſtill remaine vn- 
corned, which may ſerue-excellent well ro make Rockets with. And 
theſe cornes may be dried in the Sunne, or in a warmeplace, ſafe fromfire. 
The powder being dried muſt be duſted againeto ſeperate the Pouſier from 
the cornes. Andtotheend the powder become not moyſt, it ſhould be kept 
alſo ina dry warme place, Moyfture and Age being both enemies to pow-= 
der : Moyſture,by making the Petre deſcend, or elſe vapour, whereby one 
end ofa barrell of powder that hath ſtood long, will be better then the other, 
and Ageby breaking the proportionand incorporating by the Petres grow- 
ing and encreaſe, and by the coales corrupting together, with the Sulphers 
decaying by age in quicknefle to take fire, And ſo both through moyfture 
and alſo by Age powder will decay. Next it muſt be conſidered whether ir 
be moyft or dry, or wholly, or but in part decayed, and ſo accordingly to 
viereaſon, with diligence to renuethe ſame, | 


Senerall wayes toknow if Powder be decayed or no, whether by moyſture 
| 0r 426, and are decayed inpart. | 


| $1 is the reall praick part ofa Guxwey , to know his powder, and whe- 
ther it be decayed ornot by mutation or corruption. Andthere arc eſpe- 
cially three ready wayesto finde the ſame. The firſt, is by the fight, the ſe+ 
cond, by the feeling : and the third and ſureft is by firing it. By fight if ir 
be not blacke and darke, but bright, and enclining to a tawny blewiſh co- 
lour, By feeling. graſping it in the fiſt, if it runne throughthe fingers quick: 
ly, and anoydeth the handling and cling not together, By fire,if firedit rife 
quick, and ſpread in a moment, ſmoake little, but riſeth ina cleare flaſh, vnto. 
which adde further, if it leaue no feces but carrie all away, the powder is 
good, orelle the contrary isto beiudged, - | 
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| Torevin 7 renew powder, which is in part thereof. 

Ften times in Fotts, but vſually at Sea powder, cannot be kept ſo farre 
'from humid vapours, but that it decayeth the ſame, and maketh ic of 
lictle, and ſomerimes of no vie without renewing it. And ſometimes it may 
decay by ageas we have ſaid. Ler therefore the Gunner firſt proue the pow- 
der by fire, and if it makea flame with a long tayle, that is, if ir ſleepe inits 
boraing more or lefſe, then for cuery 100 /. altde 4 /,or 6 /, as need requires 
of refined Salperrethereunto, mixing them well together, and put themto 
beibeat and wrought by the ſpace of z houres together, and then moyſting, 
corning,anddrying the ſame as aforeſaid, prouing it in meale dryed, how it 
will riſc by firing: and ſo doing, the powder may be made feruiceable,if the 

coale be nor corrupted. | | py 


Another proofe of powder to be renewed, decayed in pare. 

Ty pynt, or quart, or any other meaſure of good powder prooued 

and drycd well 2 Then take of decayed powder well dryed the like 
mcaſure, and waigh them both, and looke how mach the equall meaſure of 
good powder waighed morethen thedecayedpowder, adde ſo much Sal- 
perre refined,as the difference of their waighis was varo every time,ſo much 
ofthedecayed powder, and moyſten, beate corne, and dry it aforcſaid, and 
it may being proucd, be foundſcruiceableand good powder : for the Salpe- 
tre oncly dy diſſolution,which neither the coalenor brimſton doth, 
whereforeby the ruke of 3 , you may finde how much Petre. any afigned 
quantity of decayed powder, will require torenew the ſame. EP 


T'orenew powder totally decayed. 

BY* if the powder bee wholly decayed, lay a Rayfin frayle or Matt in a 

botromeropped, bucking Tubb vpon Fagors or Lath, ſer on edge, to ' 
keepe the Matr from the bottome, and pur in ſtraw, layed crofſe-wiſe, vpon 
which powrethe decayed powder, then warme water and put cherebn, and 
let it Rand and ſoke 10 or x2 houres, that allthe Salperce may beaſſuredly 
diflolued, thenlet out the liquor atthe bottome top, which filter and con- 
geale into Petre, and adde thereto a due proportion of coalcs and Sulpher, 
and make it into powder as is formerly taught: Forthe coalcs and Sulpher 
diſſoluing, will remaine behinde in the Straw, Frayle, or Matt : Or elſe if 
youputthe decayedpowder in a bagge, and boyle, or ſoke it in warme wa- 
ter, the Perre will ſoke out, but ſore will bee ſoked into the c oath of the 
bapge, and with more labour muſt be ſoked ogr. | 


15 Another manner to renew powder without new making it. 
Joo 31, ofthe decayed powder, and divide it into 3-<quall parts, which 
&: ſpread thinne vpon 3 Tables or ſmooth boords. Then difloluc one ounce 
ef refined Salpetre in a lirtle warme water by it ſelfe, and with a hayre ouer- 
ſprinkle it vpon ene of the third parts. Likewiſe difſolue 2s, and ſprinkle it 
vpon ence other of the third parts. Andlaſtly, ſodiflolue 3 ounces of Salpe; 
tre, and ſprinkle vpon the third part of ahe 3 /. of decayed powder. Then 
dry the ſaid 3 parts or pounds of powder ſeucrally , and proue by fire whe- 
cher 
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ther that which had'1 z,orthat which had 3 7, of Salpetre ſprinkled vpon it 
is beſt, you may thereby know how much Salpetre will renew all the whole 
quantity of decayed powder in the ſame manner, without new making the 
ſame. | | | wy : 
T 0 make powder that shall not decay with time. . : 
T2 what quantity of powder you will, and mixe it well with Aqua- 
vitz, and make it vp in Balles, and dry themwell in the Sunne, or in a 
watme place, and keepe them in ancarthen pet well glazed, vntill you haue 
cauſero yſethem. Cateneo ſaith, this powder will neither decay, nor wake 


by age. | 


——r. —_— —_—_— 
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Of the making of ordinary and extraordinary Matches, to giue 
fire with onto Ordnance, or Artificial Firc= 
workes, and ſuch like. 


Ake Ropes made of Towe, about the bigneſſe of a 
Mans little finger, being twiſted looſely, and Tawand 
beatethem witha Mallet vpon a ſtone, till they be ſofc 
and opening : Then put them into a Caldron full of 
ſtrong Lee, made with aſhes and quick Lyme, whercin 
S= alloa quantity of Salpetre or Mothers being put, and 
2»—= i—a <4 when they haue boyled well ; of the liquour of the 
7 Lee conſumed. Then draw out the Match,and twiſt it 
harder while it is moyſt , and afterward dry it vpon Lynes, bur firſt draw 
them through a hole, as Wyre-drawers doe their Wyreto make it euen. 


To make extraordinary Match of Cotton, Tarpe made Bobbin- 
wiſe, of a finger thiskneſſe. 


Ake as many threds of groſſe Cotton yarne, that hath not taken Salt- 

L watcr by transporration or other ill Accident,and worke them Bobbin- 
wiſe of a competent bigneſle, and boyle them in Salpetre-water,and ſqueeſe 
them, and rowle them on a Table, whereon Mealed-Petre, and Sulpher is 
ſpread, then draw them through the palme of your hand, and then dry 
them well, | | 
; To make Match that will reſiſt fire and water, + 


Ake Salpetre refined one part Sulpher ; part, and put them intoa Por 

with ; part of Camphere mealed with the Sulpher, and one'part of fine 

mealed quick Lyme, with ſo much Lynſced oyle,oyle of Petre,a little Ver. 

niſh liquid, to temper them well rogether. Then take of Cotton bobbin 

Match. asbigge as your little finger, and put it into the mixture to ſoke ouer 

a fire, vntill it be wellimbybed , and haue.ſoked vp the liquor, Then = 
X t 
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the Feces or remainder ,-and put rhem in the palme of your left hand, and 
with your right draw the March through ittwice or thrice, claſping cloſe 
your fiſt, thar the Match may receiue the ſubſtanceot ir thereinto, Then 
dry it vpona line, and keepe it tor ſpeciall vies, tor Vaults, Mynes, and 
moyſt weather. | 


Tomake 4 very violent Match, 


Ake two ounces of Powder, 4. of Petre, two ounces of Aquavitz, 
; & diflolue themouer fire, and put in your Cotton Match, roſoke it vp : if 
you imbibe the Ficelles for your Rockets therein, it will bee very proper, 
you may rowle and rub them in Meale Powder vpon a Table, dry them 
and keepe them ina dry place, which let ſuffice atthis time, 


AR TIFICIALL 
 PEREWORKES 
FOR 
1ryumpn and 


Seruice. 


vg Lthough: Gunpowder with the ſoule Petre, and the 
WD +&> life Sulpher, and the body thereof Coale, be indeed, 
(WP EZ, the chicfe baſes and foundations vpon which the pra- 
EW Riſe of Artillery , and making of all artificiall Fire- 
5 workes, cither for ſcruice in the Warres, or for Tri- 
SA umph after Vietory, or for delight and pleaſure depen- 
"2 J=mt deth, whereof wee baue already ſpoken fufficiently : 
yet Fire being the Primarie cauſe for performing their 
ſequent cffes, we will firſt briefly define what Fire is, and then ſhew who 
were the inuenters of it, according as Antiquity hath diuerſly left vs their 
Teſtimonie. Fircis an clement hot and fag: 4 moſt rare light and pierfing, 
either detayned herebclow by Art,or conſtrained by Ach, It ingenders 
and feedes vponthat,which by Nature u alwayes affcReth and. it ſtriuerh.to 
get aloft, as vnto the naturall place and repoſe thereof, as our firſt Theorem 

plainly manifeſteth, | 
The Poers fained, that Promerhias firlt ſtolethe Fire from Heaucn - But 
Vitruuiss ſaith, it was accidently found, and happened by the vioknt agita- 
tion ofthe Windes and Tempeſt, among the Armes and Branches of Trees, 
robuſtly rubbing one againſt another, which made them kindle fire & byrne. 
Plynic1aid, that it was tound by Souldiers, becauſe they yſually giue viglent 
ſtrokes vpon ſolid things, oft times ſtriking ſparkes of fire, Lucrerins ſaid, 1t 
was ingendred from the lightning, and that Yaulcep the King of Egypt, was 
the firſt that percceiued that fire to make vie of it amangſt humane creatures, 
wherforethe making of 19#es Thunderbolts was attributed to WP Oe- 
| X 2 ; poens 


— 
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pheus making little or no diſtinion betweene Y#/canand fire, inhis Himae 
ſingeth> Seer? | a4 | yt 


Brave valiant Vulcans lining flames on earthremaine as yet, 
wherein bright ſhining firie Roabes his Maieſtie doth fit, Gc. 


Fire being alſo a thing neceſſary for mans lite , conſiſting of heate 
and humidity , ſimbolizeth generation ſo neerely , that ſage Antiquity 
therefore faigne the marriage betweene Y#lcan and Yemns, and wo wad 
the cariage of Nuptiall Torches vrito him,atſuch times as the Lovers would 
embxace cdthother. Many more were the ancient fiRtions & opinions con- 
cerniyg thiselement of fire : bur thoſe I leave forbreuities ſak&,conclufling 
irasI begun, Fire to be a more rare, ſubtle,andlightelement of Naturefthen 
the ayre whichis but his Nurſe, ſeeing that if ayre become compaR, and fix- 
edin a ſtraight place, and fire chance to burne ſuch an Ayeric body, that 
would eirhcr eateor drink, or conſume ir,and thereby leauethe place voyd, 
which naturc abhorreth, as appeareth by our 4 or 5 Theorems, or elſe that 
rarificth and encreaſcth the body thereof by the third and 6 Theorem, and ſo 
2 bodies ſhould be in one place contraty tothe 7 Theorem hereof, which 
ler ſuffice, and ſo I will proceedero the matter, for cootriuing and compo- 
ſing of ſome Fire-workes, both for Seruice and Triumph,and conclude this 
Treatiſe forthus time. 


Of Rockets and their ſtraftares. 


Aning hitherto ſhewed the Gunner how to apply Ar- 
tificiail Fire-workes in the Warres, referring their ſe- 
ucrall compoſlings hither, as alſo the manner of making 
B\ Fire-workes for Triumphes atid pleaſure, wherein f 
will begin with the making of Rockers" inthe duecon» 
| ſtryRion and applicarion , whereof conliſteth all the 
5 pleaſure of Motions of Fire-works : For the making of 
| Rockers there are many things neceſſary,as the Mould 
TheDrifts 8 paper ot Parchment(for paper or Parchment Rockets double 
and well paſted, or glewed) Pryming Pearcers, Rodds, Morters, Searcets, 
Mallets,anddiuers Receipts and Compoſitions of the Materials, wherewith 
they are loadedor made, Therefore ir will not bee amiſle to ſhew the rea- 
ſons, formes, an4 proportions, as well of the Moulds for Paperand Parch- 
ment Rockets, asalſo the Mixture, Receipt,and Compoſition, whereof they 
and the Cane and bored Rockets, according ro the ſyze oftheir grandures, 
arego be made. Firſt, vpon a Paper you ſhould know how to trace or draw 
rhe figute ofthe Mould, according to the bignefſe you would haue your 
Rocket, that your Turner may vnderſtand how to make them. To doe 
which , make a right lyne vpona paper, and take with your Compaſſes the 
breadth & heighe of the Rocket you intend ro make, and with that diſtance, 
ſer fixe of them along in the ſaid lyne, as fromthe point 4, to the points, 
with the Tayle and all, next the vent or mouth thereof, or rather 6 __ eo 
wy tho 
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thoſe oucrtutes or heights. The wood of the Mould muſt be inuirond abou - 
the Soule,or concave Cillinder thereot, & alſo as thickas ityin ſuch ſorr,that 
the Calibre thercof be full 3 diametres,' And the Soule or Conicaveof the 
Paperto abate* in circumference for his thicknes, as may be ſeenc inthe > 1 
figureatz. So A Bis the length ofthe:Mould,and B C isthedyametre there« 
of : the figures of 4 ſhew the thickneſſe of the woodon each ſide, and 2 the . 
thickneſſe ofthe paper. The foote ſhall haue the thickneſſe or.diamerre of 
ehe Mould, and beat tr arid4thereot in height, with a head leſſening tofir the - 
yent, with a Pearcer , ioyned'ro the foote and body of the Mould, and is -* 
to bee ſcrewed , or let intbat with a doue tayle , that they may bee firmely 
faſtened together, as Ato'B. The Drifts muſt bee of the full length of the * 
Mould, and very little lower then the dyametre ofthe Soule of the Paper, ' 
the one repreſented at Z, ard the other at M, and that which js for the dri- 
ving the powder, M muſ} be the thickneſſe of one rowling of paper,leſſe and 
longerthen the other L, thatis for the formerto rowle thepaper vpon, that 
it way enter in and goe out, todriue the powder and-mixturecloſc home, 
being filled byalirtle andlirtle at once, and then driven, . \ - 
\Sothenthe Rocket N will be 10 Calibres, 9 for the powder , and 1 fot 
the bindings aboue,8& rhe bond and fucill below. And the Pearcer 0 muſt be 
atleaſt z ofthe lengrh of the Kocker, whereof by the figure you may ſce both 
the forme and proportion. And alſo although ſome would have a pin reach 
ſo high from the breech of the Rocker, and of the Drifts firted with a hol+ 
lownefleto receive it inthe dtiuing : yet that faſhion being very vncertaine . 
and-requiring much skill,.handineffe, and praQiſedexperience, to bring ir 
toriſe well, I have rather leftie tobe pearced after thedriuing, - - '  - 
 */Forthe Receiprs,they muſt be according to their grandures,& to be filled 
byalielc endalittle ar once, and giuing 4 or 5 ſtrokes vponthe Drifr with a 
waighty Mallet,contiriving ſovntill ir be tull wichina fiogeror ywos breadth = 
of thetop, anditmuſt bee made of ſtrong paperor parchment.well rowled 
aboutthe Former, or elſe it will be worth nothing... and beſides, if ir benvr 
alſo well pearced and prymed , it will neuerriſe well. If the Receipt for 
ſmall Rockets ſhould be filled intogrear, the mixture wouldbe too violent, I 


for that experience teacheth thar, fire beihg given to a compoſition ina 


largeamplicude, and burning a gear quantity,in a little ſpace it holdeth nor. 
proportion with the litrle, For theRockets of one or two ounces of Receipt, þ,, ,,, ,. 
they may bee of the compoſition following. Either take fine or Harque- ,,,;., proc. 
buze powder one pound, and foft wood coales two ounces :-or one pound hers, 

of fine powder, and another pound of Canhon powder : or take one pound 

of fine powder, and an ounce ; of Salperre, and 17. anda halfe of coale, 

For Rockets of 4.2, andfor Serpents in quills take 4 /. of pqwder, 1 4. of p,, ,,, 42. 
Salperre, and 47 of coales, and ſomctimes ; ounces of Sulpher may bee ad- pucker, and 
ded thereunto ; or rake powder 1 /. 2 ounces, and; /. of Salperre, 4 onnces for Serpents. 
and *of coales : orexpcrienced, take powder 1 /, Salpetre 4 ounces, and 
1 ounce of coales. 


For 6 eunces take 2 /. 5 ounces of powder, Salpetre £/, Coates 60unces, For 6 ounces 


Sulpher and Limmell of Iron of each 2 ounces. Rockets, 
Take for $ ounces 16 ounces of powder, '4 ounces of Salpetre, and z oun- For 8 ounces 


ces of Sulpher, with 1 ounce of Coale, S : ww o_— "t 
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For 1 |. Roc- '\ Take 2 paund: of powder; 5 ounces of Salperre, 5 ounces of Coalcs, Sul- 
kets _ pherand fcalesof Ironoftcach'3.obnces : Or rake:1 pound of powder, 3 
onnces of Coales, and 2:0unce of Sulpher, _ ; i; Sp | 
Foy 31 Roc- © Take Salperre 12 ounces, powder 20'0unces ſofx; wood Coales 3 ounces, 
kets, Scales of yrom'2 ounces, and Sulpher'1 ounce, ::/{ | 6 
For 21. Roc- | Take Salpetre 30 ounces, Coales rx ounces, Sulpher 7 ounces ;. 
kets, 10Fake'30//, of SaJpetre,104, of Coales, 4 1. ; of Sulpher, 
For 4.3,6, i'Take 8 hiobSalperre ; 2 4. of Coales and 12 qunces , Sulpher x L F 
or 7 1,Roc- +; Forin the gfcat Rockers you muſtpurno powder, for the.reaſons afore- 
KEts. 1a mentioned; x5. atſo for that powder, hauing bin-long time mealed and dry,ir 
Rl Y as , fortificthicfelfe,and growerb roo violent, Bur if you will atevery third or 4 
OM "driging, dip:theiend of your Drifc in oyle, of Petre or Linſeed oyle boylpd 
tothe heighr-to ſcald afeather , you may keepe ſuch Rockets long goad. 
The great Rockers are to bee made of the weaker or ſlower Receipts. And 
che ſimplos muſt be well beaten and fifred in a Searce, and well wrought to- 
gether ro-Incorporate. | TI ' 
For Breaks, Afﬀeer the Rocket is filled withintwo fingets breadth of the top, you may 
| fold 5 or 6 double paper, and pierceit through,and make a Petrard or Brea- 
| ker thereinofan empry Walnut ſhell or 2 filld with powder, or a coffined 
Cap rather efrinned yron Plate, which will giue the better report, & pierce 
the Ayre fwifter,, in which you may clſe putin 2 or 3 Starre made of Cor- 
con bumbaſt, iput in Aqua-vitz wherein Camphere hath beene difſolued, 
For Flyers, and ſprinkledouer with Sulpher Viue. The Rocket being thus made, you 
| muſt binde ynto it a Rod that muſt equibalance ic, if it be placed vpon your 
Thumb 2 er 3dyamerres from the Rocket, and: ſhould be 6.7, or 8 times 
the length of che Rocker, and ſtraight,to cond the Rocket as right through 
the Ayreas may be; Andeuer remember to proue ſome of your Rackers 
before yougoeto performe any ſhew, and alſoar the firſt making thatifthe = 
Receipt betow-ftrong ortoo quick, it may be-in time {lowed-with Oyle or 
Coale- ifroſlow, with powder or Petre,quickned accardiog to the riſing, 


Rm... 


burning, and arch itmaketh. ew 31 , ws 
For Ruxners | Thoſe Rockets that runne on lynes alſo,ought to be very carefully made, 
whetherthey are to double; or fingle, orthoſe that carie Draggons, -Men, 
Shipps, or other ſhapes in Motion, leaſt they ſhametheir Maſter, The lyne 
|  muſttherefore be fine,cuen,and ſtrong,and being annoynted with ſoft Sope, 
2 - . It wiltbeſlippery, andnor cafily take fire. And theſe as well as theſethat 
.-  turnewhecles, may haue a further addition of Roch Pctre intheir receipt, 
to adde pleaſure and lifero the AſpeR, which ler ſuffice for. Rackets. 
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Caik-LXXHIL 


The Deſcription of certaine Wheeles of Artificiall Fire- 
| Þorkes, and of their Structures and 
Compoſitions. 
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Auing already ſ poken of Rockets ſufficiently, wewillnext 
ſpeake of Fire- Wheeles,which were wont to be the chicfe 


© 
BR — 
= 


which by their Morions yeeld great contentment to the 
| 71 ſpeRators, as they wereanciently vſed, But now of late by 
— == joyning many Tyres berweene the Rockers that burne, 
and are moued with variety, the pleaſure is much encreaſed. The Workes 
may be framed both for verticall, andalſo for Horizontall Mouers, either 
vpon great woollen ſpinning Wheeles, Coach Wheeles, or other Wheeles, 
made of purpoſe cafic to runne ronnd, and the greater the better ſhew, and 
muſt hauethe Perchor Axis whercon they are ro turne, ficted vnro the bore 
of the Naue, which Perch and Wheele ſhould bee annoynted or reueſted 
with ſome incombuſtible oyle,oyatment,or coaring,to guard it from firing, 


which would confound the aſpe&t intended inthe 2 figurez following : the 


firſtar A is to moue Horizontally ypoh his Perch, The ſecond wheele B mo- 
ucth vertically vponan Axis, proceeding out of the fide of his Perch, their 
other Structures and Compoſitions may Ie both alike, or varied at the 
Worke-Maſters pleaſure, onely that if the Axis of the ſecond were of yron 
poliſhr, and fitted to the Naue, it would be ſurer from breaking and burn- 
ing , cither of which chances would much diſgrace the Fire-Maſter. To 
Arme them, furniſhthem with as many Rockers faſt bound , and betweene 
them as many Tyres of coloured Fires, Serpents, breakers, or ſhewers of 
Gold,as you ſhal think with time betweenthem firced,that the Whecle may 
moue from the ending of every Rocker, vatill the beginniag of rhe next, 
with a Sulpher Match betweene them. And when you haue doneſo, couer 
them ouer with payntedpapers, although they be repreſented naked for the 
Readers better apprehenfion. Now to make a Wheele or Veſlc!| that ſhall 
moue Horizonrally, and haue ſtanding Fire-Lanterns moouc round, and 
flying Rocke's mount vp into the Ayre. The formes of the Lantern,and all 
the reſt may well be conceiued by the ſame figuresat C, which for the in- 
workes, may be alſo couecred with painted paper,as well ro hide as grace the 
Aſpedby day-lighr, before it come to be fired. 
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inuentions vſed ar Feaſts and Tryumphes for pleaſuregand - 
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Cray, LXXVY., 


Flow to make a Rice, and a Caſtle, and a Trunke of 
Artifictall Fire-workes, of 
great delight. 


FEESES, He frame A is like vnto Ryces that skaynes of filke are vſuall 
* Ag wound, andisapleaſing inuention, being inuironed with 
EM a Bandrolls of Rockets , with acontinued ranke ; Bur yet the 
IG[od lat A halfe of them being turned with their heads the contrary 
A Sg=d way, whenthe other halfe haue fpent themſelues : Thenby 

Ter n= a ſecret Match on purpoſe they are fired-, and {odainly the 
motion will be made contrary tothe former, the laſt of the firſt halfe being 
ſpent, it giuing Fire to the firſtof the latter halfe, which immediatly work- 
keth its effect. 

The Frame B is a Caſtle with 4 Towers and 4 Curtins, and a Cazalaris 
or domineering Turret in themidſt : The ſtructurethereof is with athicke 
planke or two, ioyned well together of the bigneſle of the plane or founda- 
tion ofthe bottome of the Caſtle, making a great hole in the midſt into, 
with the top of the Perch , which beareth all the Frame is to enter, The 
Towers are to be turned of good and ftrong Timber, about whicha'number 
of auger holes, and gutters, are to be made to put to Breakers and Pettards, 
and to carie Traynes betweene$to fire the Worke in order, inthe midit of 
each Tower a{lowe Match is firſt fired aloft, or an earthen pype filld with 
{ure and flowe receipt,one Tower receiuing fire from another vntill all bee 
ſpcar. The Curtins alſo giving ſeuerall rounds of Cane Cannons, ' which 
being well Armed andloaded, will yecld a good report; there tay be plas 
ced Runners that ſhall fire each other, and paſſe from Tower to Tower, and 
Flyers, whoſe Rods may be let downe through the Plankes, the Roofes of 
the Towers ſhall haue Turrets arched , and Vancs vpon them, with flagge 
and flagge-ſtaffe, 2 V4321 | 

The figures Cand D is formed as Cilinder Granado made of turned Tim. 
ber,as biggeas you will with a hollow Concaue Cillinder in the midſt from 
endtoend: Thata Match or flowe receipt may orderly fire the Rockets 
and Cannons entered intothe hole. And if you would iſſue a quanuty of 
Flyers aloft, at once to ſoread and flyceuery way, placethem declining foms 
what that way you would baue each flye when fire ſhall be giuenz Soſhall 
you with a ſmall care and handinefle giue great varicty of conteat tothe 
ſpeRators to your commendations, 
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Cnare, LXXVYHIL. 


How to make flying Dragons and Rockets that will rune pon 
a Lyne and return againe, and of Noflurnall 
(ombates in Fire-Workes. + 


7) He burning flying Draggon is ſomewhat bufie inthe contrþ 
PJ | $1] ving Struftute and Compoſitions thereof, and hemuſt be his 
Sch | Sffe{ Arts-Maſter that can performe the ſame well; Alcthoughper- 
4 feion be not required therein, we will ſhew the eaſtelt mari- - 
— A ner of Framing and Arming them', and putting them in pra- 
Qiſe, furniſhing each ofthem with one or two Mayne Reckerofapomndbr 
two of Receipt for that grandure as afore-ſaid according to the way and - 
waight thercof, which muſt paſſethrough the bore threof, hauing a ſparkling 
ſtarry flaming Receipt to burne in the Draggons mouth, that being fired 
when the vent at the Tayle is fired may make the Draggon ſecme to breath 
Fire forwards, and voyde Fire backwards alſo : The body thereof being all 
ouer furniſhed with orderly Tyres of Breakers that at laſt ſhall breake and 
conſume all the body thereof, which being framed with Ribs of dry light 
wood, or Whale bone, or Crooked Lane Plates, and couered either with 
Paper or Mufcouic Glafle, coloured like toa Draggon , may fo repreſent 
thar crezture in ſhape : theſe are. to hauc either avoyde Cane , or elſe cer- 
taineſwiules for alyne, freely to enter into that ballaſted, it may almoſt 
equipoyzedly, hang,and be yare to runnevpon alyne, Now at great Try- 
mphes two oftheſe Draggons may bee made to moue oppoſitely vato the 
i0h ofthe lyne, whereas a Globe with Sunne, Moone, Starres,8& Clouds, 
may appeare liuely repreſented, as in the 24 Figure at y is ſhewed. The line 
may be made either of Jron or Brafſe Wyre, or of Whipcord, annoynted 
with Sopc,or {ach like incombuſtible matter. Theſe Draggons and Globes 
may be tramed with Arches and Circles of thinn Latten, faſtned with ſmall 
lynes, vntillthe Body thereof bee framed to your minde. And then ſer vp 
her wings as ſhe were flying, ſomewhat ſhaking with ſmall Rackets in them. 
Alſo in the ſame Figure is a double Rocket, coyned with a vacant Cane, 
they are placed ones head to the others vent, to the end that when the firſt 
hath caried the other to the end of the lyne, the other may take fire, and re- 
tyrneto theplace where it firſt began his Motion, Alſo it will bea pleaſant 
fpeRacleto behold, ro ſee two men ifſue forth at corrary places,armed with 
mall Trunks or Staues, and Targets furniſhed with ArtificiallFireworkes, 
which putting rhemſclues amongſt the People, ſhall Combat rogether in 
Fire. The Targets being of Plankes, may ſpyrally hane Fires of Breakers 
arid Rockets : And the:Trunkes and Staues furniſhed with Cane Armed, 
Rockets & Pettards,no bigger then a quill,and Armed loaded Nutſhell; Or 
Mm ftcad of Staues or Ttunkes, they may haue woodden dulled Swords or 
Curtlaces, furniſhed with Fireworkes, which will be a pleaſant fight, = 
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Cuae, LXXYLIL 


Flow Artificial Fireballs and | Granadees are to be formed and 
"145, 1, loaded with their mixtures, 


Ireballs and Granadoes, are vpon all occaſions very offen- 
Ws five tothe Enemie, .tovexc and trouble themia their 
© Armic, or beſieged in their Hods, or Houſes, Terits;.or 
| PIN Trenches, Bulwarkes, and Defences, They: tnay\ bee 
4 5 { 5 made round many wayes, according to'their Calibre 
To LoaYenely rcſolued, Firſt, rake ſtrong Canuas, and cut out 2 Cir- 
== le. cles3greater, or more in dyamitre then the Calibre, 
© 1. © and having turncd in the edges of their Periphcries, 
ſowethem ſtrongly with Needle and 'Thrid round about, onely leauing a 
little hole, votill you have thereby loaded the Receipr, ramming it in very 
hard, and working it Globally : Or elſe cutting the Canuas into $ quarters, 
as appeareth at P in the 27 Figure «, or into 4 quarters, withthe Compaſſes 
as Footballs, with crofle quarters : Otherwiſe ſome cut them into 12 panes, 
as the Globes are cauted in their couering papers, but by their too meny 
ſeames they become tedious, and ſubieR often to open. If you meane to 
ſhoote them out of a Mortar or other Peece, you mult hauea zeſpeR vnto 
the bore ofthe Chaſe, that lopded, and armed, and coated, it may neere fill 
the Concaue Cillinder. And if yqu intend to make Ballsto ſticke, and Fire 
commonly Hedzehogges, you bauing fleight filled your Ball vato a Mark, 
muſt rake two crofle ſharpe barbed poynred, hardned, orſieeled Irons, that 
muſt be put in tothe Ball, to appeare through on each fide, as at therein is 
repreſented : Or loading it with Cannon Chambers and Shot as at C. Theſe 
may be prymed and fired beforethey be put into the Peece. The Figure 4 
repreſenteth inuention of a Lanthorne, or caſe that witha pryming Pype, 
firing a quick Receipt at arime lunted, willbreake and blow vp, and reare all 
neerec it fired, yea though it were ſhot or buriedin carth or wall. 

The Balls that breake made either of hollow mettall glaſſe or clay, baked, 
and nealed, and loaded with quick Reccipts and pype, to pryme with flowe 
receipt for time, are either ſingle or double to breake, are commonly called 
Gravadoes. But Fire-pots and Balls ro'throw out of a mans hand, or with a 
Baſculs may be made of Potters Clay baked with Zares, vnto which lighted 
Matches be faſtned, and throwing them, tolight vpon any hard materiall, 
when they breake,the Matches lighten the powder, and diſpierce the peeces 
(or Piftoll-ſhot contrived abour them)as at 8 may be ſcene. Their mixtures 
may beof Powder, Petre, Sulpher, and Salarmoniak, of cach 1/, and 407, 
of Carmpher pounded, and ferced, and mixed well together with molten 
Pitch, Linſeed.oyle, or oyle of Perre, proue jt firſt by burning: ifitbetoo 
ſlowe, adde mprepowder, and if too quicke, more Oyle or Rozen, The 
Balls & Pypes'4 4 and 7 1,ſhew how tomake double Balls.to light a Cham- 
pion with one, and when it isthoughrthe force paſt, it breaketh and teareth 
allneere it : At B and Z the making and loadings are repreſented, 
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Mixtures;will do much domage vntowharfocuer it lights yponibeing cam 


- Armed with Marling; and coated withthe Rodh-fire beforetnentiontdao 5; 
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$0003) +00 cio RAGE at 
*.. How to conuoy or direct Fire into a place aſsigned, or pon the .., ... 
4 1} + Enente im an Aſſault. IS 3 gil i760} 


| LL (1.0 2 {303351 461196f 
3A QF Eingdefirous to fire any Ship, Barquey Houſe; Barnez 
>, Or other building combaſtible, 'the'Crosbowe, the 
Ja=R Slarbewe; with his Rack or Gafters bend it;repreſemed 
D) inthe 25 Figureat *,, chargedwith'a Fire Arr6w firted 
2/7 therefore; witha Mixtute'proper'therciinto'; by the 
N Barbes onthe Artow heads, it wilhangwhere irſtrikes; 

24 and by the vents mace of parpoſe; 'it will fire wharſos 

oo; 09 | ever'combuſtibte marrcr ſhall bee neert it; eſpecially 

Sayles, dry Timbers, or Pitch and Tarred places: the effe&t ofthis Inftru- 
ment was well experimented at the Siege of offend arid elſewhere, taking 
great effet, Thelike may be done with along- Bowe, burthat:the Arrow 
muſt be longer, as may appeare at A,” The Trunke'B will bee:necefſary for 
defence of a Breach, or to keepe anarrqw paſſage; or ingiuing:an Afaulr;or 
entrine a Shipto keepe all the Defendants before, or in the night ſodainty ts 
ſetypon Foote or Horſe, or inan Oxflakghr. To the fame offeR isthePoc- 
ket; or Bagge'C filled with fitting. Mixtures, whiereof wee fpake in the laſt 
Chapter forreſiſting the Enemie,aſſautting,by fenling or diſplaying itabour 
onall ſides.” The : Garland D being filled and*coared with ohe- bf: ther ſaid 


buſtible,- The Arrowes, Darts, and Bagges arerobeprymedibyNVems;and 


.Butifthe Znemiebe approached to thefvorcot the walli: aned yeo covert; 
in that caſc,vſc the Inſtrument cracedgt 7:andi9ia theiz9 Bigure:s;, which 
is a block of ſquare or round Timber, pearced and loaded with quick Pow- 
der, and onthc ſides round about it hauing holes bored to the Concaue, ei- 
ther to recciue Piſtoll ſhot or 3 ſquare Irons poynted, that being let downe 
by 2 Ropes fromthe top of the Wall or Paraper, may by a Snap-hance or 
Match drawne throvgha Trayneor Channell of dry powder., Fire the loa: 
ding within, which by the bores will giue direQion to the Shot, to doc the 
Enemies miſchicfe, when other deuiſes cannot bevſedro repullethern;”” 


, . 
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Cnae, LXXX. 
Of the Pyked Trunke Gunne, and quadruple 


Barrell-Peeces, 


\R2FEs Heſc latret Peeces repreſented inthe 25 figureat #, are tobeac- 
> counted amongſt chenumber of Baſtard Peeces, bur arc of a new 
P and ſeruiceable inuention,not only for their lightnes,but alſo for 
2 the great ſlaughter of the Enemie they will make being duly vſcd, 
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The firſt of them is 4, 5,0r 6 Peeces ioyned together, lying like Organ= 
Pypes. placed vpon a broad Cariage, taking fire all ar once by meancs ofa 
Gurter or Pype, that conuayerh thetrayn* of priming powder, from one 
touch-hole ro the next, and allthe reſt : theſe are ef the proportion of legi- 
rimare Culverings, being 27 Calibres in length of their Chaſe, and double 
fortified, being 1 and a halte in thicknefſe at rhe Calibre of the Bore in 
Metrall, each carying 1 / of Iron caſt ſhott, with * of powder,or elſe 1 /,and 
2halfe of Lead ſhort, with;as much in waight of finepowder + Or they may 
be loaded with peaſe 1; aden or {pelter round ſhotr, which willpierce an Ar- 
mour of proofe 12 {coreyards offar leaſt, being purin a bagge or Cartrouch 
foreach Peece. And ſome few of theſe will ſend tro the Enemie a farre off a 
continuallvley,or ſhewre of ſhor, they are neare and1ight, for foure of them 
willnot much exccedc 20007. waight, and to keepe a Paſſage,or defend a 
Breach, they are of excellent v:e. | ; 
- The ſecond Peece is a Trunke Gunne for faſhion, like a Fowler, but cloſe 
breeched, and is diſcharged with any charge: inthe Cartagethercof behind 
there is a thick Elme Planke Muskerproofe, with Loopes to the end : their 
Conducs may be ſafely covert from Muxkets beforethem + Their wheeles 
ncede not be graſle, and the ſhaft is'with croſle pinnes, Behind inthe midft 
ofthe Cariage todriue it forward by mens force, in the midſtthereof, isa 
Barrell,lice rhe figure,filled with incxcinguiſhed fire, and loadedwirh Cane, 
Chamber, with Musketor Caliver ſhott, and fine corne powder, and guar= 
ded at the Mouth » ith two Tron or ſtceled Pykes, and on each fide of rhe 
Cariage foure long ones faſtned, ſome few of which wiltexccedingly gals 
trodpe of Hoxſe Charging, and arc eafily moued;for 2 men with theis Muſ. 
kergare onely-needfull , and fortheir vic, and the truQures ofrhem * the 
figure will ſufficiently explane. for their reccipt,it may be aoy ſure one with 
Roch Petretoftame,andicales of Iron to ſparkle which varo Horſe by reg- 
ſon: af the cominuall caſting out of Fire , and Flame, and Musket ſhorr, or 
Gnalicr, willexceedingly affrightand gall Horſe-Froope, which let it ſuffice, 


A Table of Proportionsfor old Receipts. 


For Fire-Pikes 2 Pound weight Canuas 1 yeard and «halfe. \Þ 
a peecc for one dozen. Small Marie 3 th, | k 
Powder 10 pound, ; Som. tot, I 5 lb, and el halfe. 7% 
Peter Roch 2 ponnd and a halfe. Ba | 
Peter Meald 2 lb. and a halfe. For Arrowes 2 dozen each lb. + 
Sulpher 1 1b. and 4 halfe. Powder 12 tb, 2 
Roſſen 1 lb. and'; quarters. Suipher 3 quarters of alb. 4 
T urpentine halfe 4 lb. | RoFen 3 quarters of alb. A 
Linſeed-Oyle balfe 4 1b. i Rech Peter halfe a lb, | I i 
+."  "Som-tot. 391b. 402, | Pater meatd; quarters of «lb, p: 
| ' For Coating and Arming. Som. tot. I 5 Ib, 3 quarters' be 
 Sulpher'3 lb. en on _ For Coating, 4 
T wrpentine a quarter ef alh, - Sulpher 5 6, . | 
Three 1 1b. and a halfe. Peter Roch 2 1b, 2 
Som.tot. 4 1b. 1 2 02. | Peter meale 1 1h, , 
= i Teardof Cannes 4 
For 2 dozen of Ball-s.cach one' and Marlynes, } EY 
lb. 3 quarters Dry worke. Som, tot. 9. lb, 
Powder 24, lb. | 
Selpher 1 lb. and « halfe. | For x Dozenof Pots, cachone 
Rozen 1 1b andabalfe. | Ib.anda quartet. 
Peter Roch 3 1b, and s halfe. . | | <P Proder 1 banda haife. 
Peter meald 1 1b. and halfe. | Ser Powder g th, 
Som, tot. 32 1b, } Spier 31h. 
For Contiog and Arming,  - | **"F6cb 1b. and « halfe, | 
Pitch 2. ib. and 3 quarters. i ® | Wo! Sql. tot, 1.59 Ib. 
Rezew;; lb, | | , For Capping. 
Sulp-er 36. 3 quarters. g Canuas t years, 
T allow ha'fe « lb. cam 6 quarier of «lh. 
Marlin 2 1b, and « quizier, - | Saipher 3 quarters of. 
Canuas 3 quarters of ayeard, _ © ackthred 1.5. 
Fome rot, 10, 1b. and a quarter. Som, tor lb. $03. 
| For Hoopes. 
For »dournof Bllevwetwatke' | cp PG 
: Powder 24 1b, Roch Peter 3 oz, 
Peter Roch $ 1b, Perre meald 2.0%, 
Peter meald 6 lb. Rozen 4 quarter of « lh. 
Pitch 1 1b. Swulpher a quarter of «lb, 
Roſen Roch 1 lb. T wrpeutine 1 07, 
T wrpenting 4 lb and 4 quarier. |. Linſeed-oyle 1 07, 
Linſced-oyle halfe « lb, T rane-oyle 1 0%, 
T rayne-oyle halſt « lb, | For Coating. 
©  "Som.rot. 45 b-andaquarter. | Pitch 3 quarters of a lb, 
For Coating and Armiog. R02en 4 uarier of 4 lbs 
Pitch 7 th. Salpher 1 Ib, 
RoFen 1 tb. Tallew 2.0. 
Saipher 4 [/p | 
Y3; The 


; The Authors Len-voy. _ 
Y Bicevioip my Booke thou art ſo farre gone on, © 
Abpoadon Gbdsiname, und b: better knowne © + 
But had ther eBie ne n98 byt one quarter done, NY dÞV > 
That nor thereſt ſhould nere aus ſeene the Sunne pe E 
To friends be free, ope them, thyTreaſures;ftore, - * 
But Car pins Scoffers {et ther bake no more... 


But Scraps, for that 5-enough and good for ſuch 

As poyſonall they (ee, foule.all, they touch : | 

And on Mechantckfcapes forge Arts detraftion, 

Ere they willlpinke'op mend, hich is the faultier Aion 2 + 
| The, Erfats mage, the)I> not, did Tintendit \y 5 
* For fuch as not commend, nor can conniend it, 


3": Not Land ſo Tendit. 
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